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COMPLAINT INVESTIGATION FORM 


If there is an issue with more than one veterinarian please file a 
separate Complaint Investigation Form for each veterinarian 


PLEASE PRINT OR TYPE 


FOR OFFICE. USE ONLY 


Date Received: Case Number: 


A. THIS COMPLAINT IS FILED AGAINST THE FOLLOWING: 


Name of Veterinarian/CvT: Kim Knowles, DVM 
Premise Name: Veterinary Neurological Center 


Premise Address: 4202 E Raymond St 


City: Phoenix State: AZ Zip Code: 85040 
Telephone: (602) 437-1488 


B. INFORMATION REGARDING THE INDIVIDUAL FILING COMPLAINT*: 
Name: Gil and Chevi Holland 


eer eee 
Address: 
y= State: ™  —_—sOCZipn Code: =™ 
Home Telephone: am Cell Telephone: =a 


*STATE LAW REQUIRES WE HAVE TO DISCLOSE YOUR NAME UNLESS WE CAN SHOW THAT DISCLOSURE WILL 
RESULT IN SUBSTANTIAL HARM TO YOU, SOMEONE ELSE OR THE PUBLIC PER A.R.S. § 41-1010. IF YOU HAVE 
REASON TO BELIEVE THAT SUBSTANTIAL HARM WILL RESULT IN DISCLOSURE OF YOUR NAME PLEASE PROVIDE 
COPIES OF RESTRAINING ORDERS OR OTHER DOCUMENTATION. 


C. PATIENT INFORMATION (1): 
Scooby Holland 


Name: 
Breed/Species: Miniature Pinscher 
Age: 10, Sex:M Color Brown dred 


PATIENT INFORMATION (2): 

Name: 

Breed/Species: 

Age: Sex: Color: 


D. VETERINARIANS WHO HAVE PROVIDED CARE TO THIS PET FOR THIS ISSUE: 
Please provide the name, address and phone number for each veterinarian. 
---Hailey D. Turner, DVM VETMED 20610 North Cave Creek Road, Phoenix, 
AZ 85024, (602) 697-4694 
---multiple Drs. including Dr. Smith and Patel Phoenix Veterinary Referral and 
Emergency Center, 4015 E. Cactus Rd, Phoenix, AZ 85032-7600 602-765-3700 
--- Dr. Joc Rawls Banfield Pet Hospital 3150 E Camelback Rd. Ste 1, Phoenix 


AZ, 85016, 602-381-1893 
--- Kim Knowles, DVM, Veterinary Neurological Center, 4202 E Raymond St, 


a—~— AF 


E. WITNESS INFORMATION: 
Please provide the name, address and phone number of each witness that has 
direct knowledge regarding this case. 


Attestation of Person Requesting Investigation 


By signing this form, | declare that the information contained herein is true 
and accurate to the best of my knowledge. Further, | authorize the release of 
any and all medical records or information necessary to complete the 
investigation of this case. 


Signature: — et 


Date: 2/28/L 


F. ALLEGATIONS and/or CONCERNS: 
Please provide all information that you feel is relevant to the complaint. This 
portion must be either typewritten or clearly printed in ink. 


With a heavy heart filled with sorrow, we submit this complaint to the Arizona State 
Veterinary Medical Examining Board for consideration. Our complaint is about 
negligence and failure to provide the appropriate follow up for our dog despite our 
repeated calls to Dr. Kim Knowles’ office with concerns and request for an in-person 
reevaluation. We came to her to for help for our beloved dog Scooby’s back issues and 
instead he died under her care. 


Scooby was seen by his general veterinarian, Dr. Joc Rawls at Banfield, on January 14, 
2021 for unsteadiness in his front legs. After careful examination, Dr. Rawls diagnosed 
him with a cervical disc issue. He identified that Scooby’s symptoms of pain were 
neurological in nature and referred us to Dr. Kim Knowles, a veterinary neurologist, for 
further evaluation and treatment. Scooby was otherwise healthy, as noted in medical 
records from his physical exam from December 29 (see emailed attachments #1, 2, & 
3). One day shy of his 10th birthday (January 15, 2021), Scooby was seen by Dr. 
Knowles. At the appointment, Dr. Knowles twice mentioned that other than his slipped 
cervical disc, Scooby was in “perfect health”. She prescribed steroids (a prednisone 
taper) to reduce swelling and gabapentin for pain. She also prescribed Pepcid to take in 
conjunction with the prednisone to prevent esophageal and gastrointestinal issues. We 
were told to follow up in 10 days (see emailed attachment #4 &5). Within a couple of 
days, Scooby did seem to improve; however, as we approached day 10, he started to 
show signs of pain again. We called and left a voicemail to Dr. Knowles’ office on 
January 26 for follow up as per her instructions since we had not yet heard from her 
office (see phone records emailed attachment #6). That call was not answered and 
there was no response to our voicemail. We continued the medication as directed while 
awaiting a call back. After a few days of no response, and as the weekend was 
approaching, we called a second time on January 29 leaving a stronger worded 
voicemail. This resulted in us finally getting a call back later that same day from a staff 
member who said that after discussing our message with Dr. Knowles, she did not think 
it necessary to see Scooby. Rather, Dr Knowles recommended we continue the steroids 
for another 4 weeks, tapering off even more slowly and had called a prescription into our 
pharmacy. This did not sit well with us as we were worried about his pain control, thus 
wanting Dr Knowles to see Scooby again. Over the next few days, there were several 
phone calls between VNC and us regarding our concerns about Scooby’s pain. The staff 
member called us back on February 2, leaving a voicemail delineating further 
instructions for pain medication but no options for re-examination (see emailed 
voicemail attachment #7). 


Unfortunately, Scooby continued to deteriorate further. On Saturday, February 6th in the 
afternoon, he threw up twice and started interacting less with our young children. We 
monitored him overnight. In the morning (Sunday, February 7, 2021), he appeared to 
be himself again and was anxious to play with our 2-year-old daughter (see emailed 
photo attachment #8). However, he again began to appear ill later that afternoon. We 
tried to contact Dr. Knowles’ office, but no one answered due to it being the weekend. 
We called our general vet's office at Banfield who said they were unable to see Scooby 
that day and suggested we wait until the next morning or try other Banfield locations 
(which we did but had no success finding an open appointment slot). First thing Monday 
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Unfortunately, Scooby continued to deteriorate further. On Saturday, February 6" in the 
afternoon, he threw up twice and started interacting less with our young children. We monitored 
him overnight. In the morning (Sunday, February 7, 2021), he appeared to be himself again and 
was anxious to play with our 2-year-old daughter (see emailed photo attachment #8). However, 
he again began to appear ill later that afternoon. We tried to contact Dr. Knowles’ office, but no 
one answered due to it being the weekend. We called our general vet’s office at Banfield who 
said they were unable to see Scooby that day and suggested we wait until the next morning or try 
other Banfield locations (which we did but had no success finding an open appointment slot). 
First thing Monday morning (February 8, 2021), we called Dr. Knowles' office and again had to 
leave a voicemail. Unable to reach them, we decided to seek emergency care as Scooby 
continued to appear ill. The neurologist’s office did call us back later that day and left a 
voicemail message with instructions to bring Scooby into our vet for antinausea medication, 
possibly IV fluids, and to stop giving him the steroids (see emailed voicemail attachment #9). By 


the time Dr. Knowles’ office called back and left us that message, we had already admitted 
Scooby to Phoenix Veterinary Referral and Emergency Center (VREC) where he remained under 
critical care supervision all week. His health deteriorated quickly. He was initially diagnosed 
with diabetic ketoacidosis which progressed to pancreatitis, hemorrhagic esophagitis, and multi- 
system organ failure. By February 14, the ER clinic was concerned as he had been without 
nutrition for 7 days and wanted to transfer him to VetMed to see if he would be a candidate for a 
PEG tube. However, after being examined at VetMed, the doctor said he would not be a 
candidate for such an invasive procedure. She said Scooby’s prognosis was grave and that the 
most humane thing to do at this point was euthanasia. Scooby died that evening, on Valentine’s 
Day (see emailed attachments #10, 11). 


In the literature, there is debate as to the potential role that corticosteroids play in causing 
pancreatitis in canines. There is scientific evidence to indicate that the use of a glucocorticoids 
including prednisone can trigger diabetic ketoacidosis in an undiagnosed dog. However, Scooby 
had recently had blood work showing normal glucose and had not been diagnosed with diabetes. 
Additionally, Dr. Knowles elected to begin his prednisone taper at a dosage higher than what 
appears to be the standard for use as an anti-inflammatory as per the literature. This is yet 
another reason why Dr. Knowles should have not only allowed us to bring Scooby in for a follow 
up appointment, but rather she should have insisted on it. 

(0.5 mg/lb/day for anti-inflammatory effects—Scooby weighed 12.79]bs/ 5.80 kg 

--> 12.79lb X 0.5mg/Ib/day = 6.395mg per day~> the initial dosage Scooby was put on at the top 
of his taper was a total of 7.5mg per day- thus >1mg higher than standard dosing.) 


However, our complaint is NOT about the use of prednisone nor a debate about its known and 
possible risks. Our issue is regarding negligence due to lack of follow up. We trusted in Dr. 
Knowles’ assessment of our beloved Scooby's health and followed her directives. We paid large 
sums of money for his initial visit expecting her to provide him with excellent care and did not 
mind doing so in order for her to help him. Yet, our several requests to bring him back in to be 
rechecked were ignored and dismissed. Our repeated calls to Dr. Knowles’ office and requests 
for face to face follow up for Scooby were only met with reassurance and an additional 
prescription extending the duration of the offending agent that essentially caused his death, 
prednisone. 


In order to become a veterinary neurologist, one must first complete training as a veterinarian. 
Had Dr. Knowles seen Scooby on follow up, she would have realized that his symptoms were no 
longer neurological but rather to another etiology. This is not a skill set that we possess and 
again that is why we sought help from a trained specialist. Had she seen him the week of January 
26 or even the following week, we believe he would still be with us today. Ultimately, our trust 
in Dr. Knowles proved fatal for our beloved Scooby. That trust led to his untimely death and our 
loss of a dear family member. 


No amount of money can bring our Scooby back. He was an integral part of our family; and, 
although he was no longer a puppy, we believe we would have had several more years with him. 
In addition to his loss, we are now saddled with a debt of $12,954.22 in medical bills as all this 
was paid on credit cards. We hope we can at least be reimbursed for economic damages related 
to this horrible nightmare: 


Veterinarian Neurological Center $3050.48 

Banfield Outstanding Medical Insurance for Scooby $638.50 
Phoenix Veterinary Referral & Emergency Center $8,962.29 
Vet Med $302.95 

(see emailed attachments #12-15) 


Scooby was suddenly and unexpectedly ripped out of our lives due to negligence. We hope that 
the Board will discipline Dr. Knowles appropriately so that no other family should have to 
experience the pain associated with losing a pet family member in this manner. We also hope 
that the Veterinary Medical Examining Board insist that Dr Knowles correct all issues in her 
practice that prohibited Scooby from getting the care he desperately needed. 


Sincerely, 


Chevi and Gil Holland 
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Corticosteroids 


By Scott H. Edwards, BSc, BVMS, PhD, MANZCVSc, Charles Sturt University 
Last full review/revision Apr 2014 | Content last modified May 2014 


Two classes of steroid hormones, mineralocorticoids and glucocorticoids, are naturally synthesized in the adrenal cortex 
from cholesterol. (Also see The Adrenal Glands.) 

Mineralocorticoids (aldosterone) are so named because they are important in maintaining electrolyte homeostasis. 
However, mineralocorticoids also trigger a broader range of functions in nonclassic target cellular sites, including some 
effects on wound healing after injury. In addition, a chronic and inappropriate (relative to intravascular volume and dietary 
sodium intake) increase in aldosterone secretion evokes a wound healing response in the absence of tissue injury. This can 
lead to antialdosterone (eg, spironolactone) drug treatment being recommended to prevent undesired heart remodeling 
and fibrosis. 

Glucocorticoids suppress virtually every component of the inflammatory process; they inhibit PLAz, decrease synthesis of 
interleukins and numerous other proinflammatory cytokines, suppress cell-mediated immunity, reduce complement 
synthesis, and decrease production and activity of leukocytes. Unsurprisingly then, glucocorticoids are by far the most 
efficacious anti-inflammatory drugs. They are also the most commonly used anti-inflammatory drugs. However, because 
their pharmacologic and physiologic effects are so broad, the potential for adverse effects is considerable. 

Glucocorticoids play significant roles in carbohydrate, protein, and lipid metabolism; the immune response; and the 
response to stress. Natural glucocorticoids also have some mineralocorticoid activity and therefore affect fluid and 
electrolyte balance. While corticosteroids can be highly effective in suppressing or preventing inflammation, their 
physiologic and pharmacologic mechanisms of action are mediated by the same receptor. This explains why their 
pharmacologic and physiologic effects are inherently linked, and why supraphysiologic exposure to corticoids is potentially 
detrimental to several metabolic, hormonal, and immunologic functions. 

All therapeutic corticosteroids have a 21-carbon steroid skeleton, similar to hydrocortisone (cortisol). Modifications to this 
skeleton selectively alter the degree of anti-inflammatory activity and the metabolic consequences and vary the duration of 
activity and protein-binding affinity of the resultant compound. The introduction of an additional double bond between C-1 
and C-2 of cortisol in all synthetic corticosteroids selectivity increases glucocorticoid and anti-inflammatory activity. 
However, this single modification does not affect mineralocorticoid activity, resulting in an enhanced 
glucocorticoid/mineralocorticoid potency ratio, eg, prednisolone is ~4- to 5-fold more selective than cortisol. Additional 
fluorination at the C-9 position enhances both glucocorticoid and mineralocorticoid activity, as in 9a-fluorocortisol 
(fludrocortisone) and isoflupredone. Fludrocortisone (administered as fludrocortisone acetate) is 125-fold more potent 
than cortisol for mineralocorticoid effect and only 10-fold more for glucocorticoid effect. Thus, it is used in small animal 
medicine for its mineralocorticoid selectivity in the treatment of adrenocortical insufficiency. 

Isoflupredone is used as an anti-inflammatory drug in cattle but lacks selectivity for mineralocortoid effects and increases 
the risk of severe hypokalemia. When a fluorinated derivative is substituted at the C-16 by an OH radical or a CH3 group, 


the new C-16 substituted compound (eg, triamcinolone, dexamethasone, betamethasone) has virtually no 
mineralocorticoid effect but remains a potent anti-inflammatory glucocorticoid. This last substitution on C-16 yields a new 
property to these fluorocorticosteroids, enabling them to trigger parturition in various species, including cattle. 
Dexamethasone and flumethasone (short-acting formulations) can induce parturition when administered after 255 days of 
gestation in cattle, but induced calving is usually associated with a high incidence of adverse effects, including retained 
placenta. 

Many corticoids are administered as esters. Esterification of the alcohol at C-21 determines the extent of water/lipid 
solubility and controls the in vivo disposition of the compound. Esterification with a monoacid, such as acetic acid, yields 
water-insoluble drugs (eg, methylprednisolone acetate) that can be used as long-acting formulations when administered 
by the IM, SC, or intra-articular route. Other water-insoluble esters are diacetate, terbutate, and pivalate. By contrast, 
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function (as for methylprednisolone sodium succinate) allowing a salt to be formed. Phosphate esters are also 
hydrosoluble. Solutions of free steroids or of hydrosoluble esters can be administered by the IV or IM route and are often 
used to treat life-threatening conditions such as heaves or hypersensitivity reaction. Esters may also be used PO, but 
hydrolysis occurs in the lumen of the digestive tract (pancreatic esterase) and the free active moiety is absorbed; thus, a 


formulation may be long-acting when administered parenterally but short-acting when given orally (eg, prednisolone 
acetate). 

Nearly all esters are inactive prodrugs and require hydrolization to release their active moiety. Hydrolysis by esterases or 
pseudoesterases may occur either in body fluids such as blood or synovial fluid (acetate) or mainly in liver (succinate). 
Thus, for a local administration the choice of an appropriate ester is important. Hydrolysis may be only partial; for 
example, the bioavailability of methylprednisolone (the active moiety) from its hydrosoluble ester, methylprednisolone 
sodium succinate, is only 50% in dogs after IV administration, which must be considered when determining a dosage 
regimen. 
Substances having a ketone radical in C-11, in lieu of an OH radical required for binding of the corticoid to its cellular 
receptors, are also prodrugs. Cortisone, prednisone, and methylprednisone are prodrugs of cortisol. These prodrugs are 
back transformed to their alcohol form in the liver by an 11-B-hydroxylase. There is no reason to administer them locally, 
because the activity of these prodrugs relies on hepatic metabolic activity. They are not recommended for use in animals 
with hepatic insufficiency. Prednisone is reported to have poor efficacy for treatment of heaves in horses because it is 
poorly absorbed, and its active metabolite, prednisolone, is rarely produced. By contrast, prednisolone has good 
bioavailability and is recommended in horses. 

Other structural modifications allow more lipophilic substances to be obtained, such as the introduction of an acetonide 
between C-16 and C-17 (eg, triamcinolone acetonide). Triamcinolone acetonide, which is not a prodrug of triamcinolone, 
can be used for intra-articular administration in horses to treat osteoarthritis or as a topical formulation. Esterification at 
C-17 (valerate) produces a lipophilic compound with an enhanced topical:systemic potency ratio. Other approaches to 
achieve local glucocorticoid activity while minimizing systemic effects involve the formation of analogues that are rapidly 
inactivated after their systemic absorption. Fluticasone propionate, which is not a prodrug, is directly used to treat lung 
conditions. Similarly, beclomethasone dipropionate (a prodrug) locally yields an active metabolite (beclomethasone 17- 
monopropionate) that in turn yields beclomethasone, which has very weak anti-inflammatory activity. 

Therapeutic corticosteroids are typically classified based on their relative glucocorticoid and mineralocorticoid potency 
(ie, the relative intensity of drug activity related to its concentration, a property that should not be confused with efficacy) 
as well as duration of effect (see Relative Potencies of Commonly Used Corticosteroids). Compounds with the most potent 
glucocorticoid activity are also the most potent suppressors of the hypothalamic-pituitary-adrenal axis (HPAA). 


Relative Potencies of Commonly Used Corticosteroids | | 


Compound Relative Glucocorticoid Relative Mineralocorticoid Duration of Effect? (Alcohol 
Activity Activity Form) 
Cortisol 1 1 S 
Prednisone 5 0.8 | 
Prednisolone 5 0.8 { 
Methylprednisolone 5 0.5 | 
Fludrocortisone 10 125 | 
Isoflupredone 25 25 L 
Triamcinolone 5 0 | 
Triamcinolone 
atesnite : ae : 
Dexamethasone 25 0 L 
Betamethasone 25 0 L 
Flumethasone 120 0 L 
4S = short (~12 hr), | = intermediate (~24 hr), L = long (~48-72 hr) 
— pa i ct a 4 


Mode of Action: 
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Glucocorticoids are capable of suppressing the inflammatory process through numerous pathways. They interact with 
specific intracellular receptor proteins in target tissues to alter the expression of corticosteroid-responsive genes. 
Glucocorticoid-specific receptors in the cell cytoplasm bind with steroid ligands to form hormone-receptor complexes that 
eventually translocate to the cell nucleus. There, these complexes bind to specific DNA sequences and alter their 
expression. The complexes may induce the transcription of mRNA, leading to synthesis of new proteins. Such proteins 


include lipocortin, a protein known to inhibit PLA2, and thereby block the synthesis of prostaglandins, leukotrienes, and 


PAF. Glucocorticoids also inhibit the production of other mediators, including AA metabolites such as those produced via 
COX activation (both COX-1 and COX-2), cytokines, the interleukins, adhesion molecules, and enzymes such as collagenase. 


Physiologic and Pharmacologic Effects: 


Peripherally and in the liver, glucocorticoids have important effects on carbohydrate, protein, and lipid metabolism. In the 
periphery, glucocorticoids stimulate lipolysis and protein breakdown, releasing glycerol and amino acids that act as 
substrates for gluconeogenesis. As a result, chronic exposure to excessive glucocorticoids may lead to muscle wasting and 
redistribution of body fat typical in animals with hyperadrenocorticism. In the liver, glucocorticoids stimulate hepatic 
gluconeogenesis and increase the hepatic synthesis and storage of glycogen. It is believed that gluconeogenesis is 
stimulated through the transcription of enzymes such as glucose-6-phosphatase and phosphoenolpyruvate carboxykinase. 
Glucocorticoids also decrease glucose uptake in peripheral tissues, including adipose tissue and mammary glands, further 
contributing to an increase in blood glucose. In dairy cattle, the reduction of milk yield is a major mechanism of the 
glucose-sparing effect of corticoids. In response to increased blood glucose, there is a compensatory increase in insulin. 
However, glucocorticoids inhibit the suppression of gluconeogenesis by insulin and cause insulin resistance in peripheral 
tissues, further contributing to hyperglycemia. 

Although not as potent as the mineralocorticoid aldosterone, nonfluorinated glucocorticoids (prednisolone and 
methylprednisolone) do have some effects on water and electrolyte balance, enhancing potassium excretion and sodium 
retention primarily due to their activity in the kidneys. Fluorinated corticoids, provided that they are substituted at C-16 as 
in dexamethasone and triamcinolone, have no mineralocorticoid activity but rather exert a polyuric/polydipsic effect due 
to an inhibition of antidiuretic hormone (ADH) secretion and decreased renal sensitivity to ADH. Glucocorticoids can 
increase renal excretion and decrease the intestinal absorption of calcium, causing depletion of calcium stores. 
Glucocorticoids also inhibit osteoblasts, stimulate osteoclasts, and increase parathyroid secretion, which could affect bone 
healing. 

A number of mechanisms are responsible for the anti-inflammatory and immunosuppressive actions of glucocorticoids. In 
homeostasis, glucocorticoids help maintain normal vascular permeability and microcirculation and stabilize cellular and 
lysosomal membranes. However, in acute inflammation, glucocorticoids decrease vascular permeability and inhibit the 
migration and egress of polymorphonuclear lymphocytes into tissues. Glucocorticoids suppress cell-mediated immunity by 
inducing apoptosis in normal lymphoid cells; inhibiting the clonal expansion of T and B lymphocytes; and reducing the 
number of circulating eosinophils, basophils, and monocytes. In contrast, glucocorticoids inhibit margination of 
neutrophils and increase the release of mature neutrophils from the bone marrow. Inflamed tissue, phagocytosis, and 
toxic oxygen-free radical production are inhibited in macrophages and monocytes. In the later stages of inflammation, 
glucocorticoids inhibit the activity of fibroblasts, reducing fibrosis and the formation of scar tissue. However, they may also 
slow wound healing. 

Glucocorticoids modulate the synthesis and release of a number of chemical mediators of inflammation, including 
prostaglandins, leukotrienes, histamine, cytokines, complement, and PAF; they also suppress the production of inducible 
NO synthase and chondrodestructive enzymes such as collagenase. 

Glucocorticoids have effects on other hormone systems. All anti-inflammatory glucocorticoid drugs in use today inhibit the 
HPAA, which can result in clinically significant adverse effects when stopping a prolonged corticoid treatment. 


Administration and Pharmacokinetics: 


Steroid formulations are available for oral, parenteral, and topical use. Many, including prednisone, prednisolone, 
methylprednisolone, and dexamethasone are well absorbed when administered PO and are particularly useful when anti- 
inflammatory treatment is required for a period of one to several weeks. Other preparations are available for parenteral 
use. The sodium phosphate and succinate salts are highly water soluble, providing a rapid onset of action when given IV. 
Other injectable formulations include insoluble esters such as methylprednisolone acetate and triamcinolone acetate, 
which have limited water solubility. The systemic absorption from these preparations is very slow and may result in anti- 
inflammatory effects and associated HPAA suppression for several weeks. Corticosteroid preparations available for topical 
or intralesional administration can be effective in treating inflammation of the skin, eyes, or ears. Although controversial, 
intra-articular administration of glucocorticoids has been used in people and animals, particularly horses, to manage 
inflammatory ioint disease. In horses. for intra-articular administration. triamcinolone acetonide is nreferred aver 
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methylprednisolone acetate. Glucocorticoids are absorbed systemically from sites of local administration in amounts that 
may be sufficient to suppress the HPAA. 

Following absorption, ~90% of cortisol is reversibly bound to plasma proteins, primarily corticosteroid-binding globulin 
(CBG) and albumin. Among synthetic corticoids, only prednisolone binds specifically and with high affinity to CBG. 
Prednisolone can displace cortisol from its CBG binding site, explaining the immediate decrease of plasma cortisol after 


prednisolone is administered IV, a decrease not associated with HPAA inhibition. Other synthetic corticoids are mainly 
bound to albumin. Only the unbound portion is available to exert physiologic and pharmacologic effects and to cross 
physiologic barriers such as the blood-brain barrier or the udder. Generally, glucocorticoids are metabolized in the liver, 
where they are reduced and conjugated, forming inactive water-soluble derivatives excreted by the kidney. 


Adverse Effects: 


Adverse effects of glucocorticoids commonly result from the longterm use of supraphysiologic doses to control 
inflammatory or immunologic disorders. Longterm administration may lead to iatrogenic Cushing syndrome, characterized 
by polyuria, polydipsia, bilaterally symmetric alopecia, increased susceptibility to infection, muscle atrophy, and 
redistribution of body fat. The gluconeogenic and insulin antagonistic effects of glucocorticoids may precipitate the onset 
of diabetes mellitus or exacerbate diabetes in animals with existing disease. Longterm suppression of the HPAA may cause 
adrenal gland atrophy and resultant iatrogenic secondary hypoadrenocorticism. In affected animals, abrupt 
discontinuation of glucocorticoid therapy may lead to an Addisonian-like crisis characterized by lethargy, weakness, 
vomiting, and diarrhea. In severe cases, circulatory shock and death may result. 

Glucocorticoids induce glycogen accumulation in hepatocytes, resulting in hepatopathy and hepatomegaly, and stimulate 
production of the steroid-specific isoenzyme of alkaline phosphatase. Slow turnover of enterocytes and inhibition of 
protective prostaglandins in the gut due to glucocorticoids may contribute to development of GI ulceration. Furthermore, 
glucocorticoids potentiate the ulcerogenic effects of NSAIDs. Glucocorticoids reduce collagen synthesis and may lead to 
thinning and increased fragility of the skin. Alterations in fluid and electrolyte balance may result in sodium and fluid 
retention and hypokalemic alkalosis. In horses, high doses of glucocorticoids may induce or exacerbate laminitis. 
Significant mood and behavioral changes have been described in people receiving corticosteroid therapy and may be seen 
in animals as well. 

Aithough immunosuppression may be a desired effect of glucocorticoid therapy in autoimmune disease, susceptibility to 
infection may increase, or latent infections may be reactivated. Urinary tract infections are common in animals receiving 
glucocorticoids for longterm therapy of inflammatory or immunologic disease. In joints, glucocorticoids may reduce the 
formation of chondrocyte collagen and synovial fluid and contribute to the development of septic arthritis. Strict aseptic 
technique must be observed when administering intra-articular injections of steroids. 

The adverse effects of longterm (>2 wk) glucocorticoid therapy can be diminished using an alternate-day treatment 
regimen. Once inflammation has been controlled using daily therapy with a drug that has intermediate duration of activity 
(eg, oral prednisolone or prednisone), a gradual change to alternate-day therapy can be made. 


Therapeutic Uses: 


Short-acting soluble steroids such as the succinate esters have been routinely used in the treatment of septic shock, but 
this indication is controversial. The action of corticoids on hemorrhagic and cardiogenic shock is not established, even 
though product labeling includes this use as an adjunct to fluid therapy. Glucocorticoids are also routinely used in the 
treatment of cerebral edema, although controlled clinical trials supporting their effectiveness are lacking. 

Glucocorticoids are used commonly to treat allergy and inflammation such as pruritic dermatoses and allergic lung and Gl 
diseases. In acute cases of atopic or flea allergy dermatitis, anti-inflammatory dosages (prednisolone, 0.5-1 mg/kg/day) 
alleviate pruritus and limit self-trauma from scratching until the underlying cause can be addressed. Similar dosages are 
used in the management of chronic allergic bronchitis and feline asthma. Short-acting corticosteroids have also been used 
in treatment of acute respiratory distress syndrome in cattle and chronic obstructive pulmonary disease in horses. 
Historically, corticosteroids have been used to treat several musculoskeletal disorders, including osteoarthritis, myositis, 
and immune-mediated arthritis. More recently, the NSAIDs have become first-line therapy for musculoskeletal disorders, 
particularly in the treatment of osteoarthritis in companion animal species. In most inflammatory conditions, 
glucocorticoids should be used in conjunction with therapies that target the underlying cause. 


© 2020 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA) 
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Abstract 


The objective of this study was to examine the effects of immunosuppressive prednisolone therapy on 
pancreatic tissue and the concentration of serum canine pancreatic lipase immunoreactivity (cPLI) in 
healthy dogs. Six healthy beagle dogs were subcutaneously administered an immunosuppressive dose 
of prednisolone [4 mg/kg body weight (BW)] once daily for either 2 or 3 weeks. Serum cPLI 
concentration was measured before and after treatment. Ultrasonographic examination of the pancreas 
and laparoscopic biopsy and histopathological examination of the right pancreatic lobe and the liver 
were also conducted before and after treatment. The expression of pancreatic lipase messenger 
ribonucleic acid (mRNA) in the pancreas and liver was examined by polymerase chain reaction (PCR). 
Although the serum cPLI concentration was significantly higher on day 14 and on the day of the 
second laparoscopy than before treatment, it was classified as normal (< 200 g/L) in 5 dogs and as 
abnormal (> 400 pg/L) in only | dog. None of the 6 dogs showed clinical signs of pancreatitis during 
the study period. After treatment, ultrasonographic examination of the pancreas showed no changes 
except for a hypoechoic pancreas in 1 dog. Histopathological examination of the right pancreatic lobe 
in all dogs showed no evidence of pancreatitis after treatment. Pancreatic lipase mRNA expression was 
detected in the pancreas, but not in the liver, before and after treatment. The administration of 4 mg/kg 
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BW per day of prednisolone for 2 or 3 weeks increased the serum cPLI concentration without clinical 
signs of pancreatitis, although an abnormal cPLI concentration (> 400 g/L) was observed in only 1 
dog. No ultrasonographic or histological evidence of pancreatitis was observed in any of the dogs. 


Introduction 


Pancreatitis is the most common exocrine pancreatic disease in dogs. Accurate clinical diagnosis of 
pancreatitis remains challenging as there is no single noninvasive diagnostic method that is completely 
reliable (1). At present, canine pancreatic lipase immunoreactivity (cPLI) is widely used to diagnose 
canine pancreatitis and is thought to be a reliable serum marker for pancreatitis (2,3). Among various 
serum tests for diagnosing canine acute pancreatitis, determining the cPLI concentration is considered 
the most sensitive and specific assay, with a reported sensitivity of 71.7% to 77.8% and specificity of 
80.5% to 88.0% (4). 


The Spec cPL (IDEXX Laboratories, Westbrook, Maine, USA), a commercially available cPLI assay, 
is the most frequently used noninvasive biochemical test for diagnosing canine pancreatitis (4). 
Another rapid, in-clinic, semiquantitative, visually read test for estimating cPLI in serum has also been 
developed (SNAP cPL; IDEXX Laboratories). The SNAP cPL test has been shown to be highly 
sensitive (86% to 94%) in diagnosing acute pancreatitis (4), which means that a normal result makes a 
diagnosis of pancreatitis very unlikely (5). 


The cPLI assay has inherent advantages over traditional serum lipase activity assays. It is reported that 
canine pancreatic lipase is exclusively expressed in pancreatic acinar cells and the cPLI assay is able to 
detect the unique 3-dimensional structure of pancreatic lipase without interference from other lipases 
(6). On the other hand, traditional lipase activity assays indiscriminately measure the activity of lipases 
originating from multiple organs, such as the stomach and liver. Additionally, 4 wk of peroral 
administration of prednisone [2.2 mg/kg body weight (BW) per day] to healthy dogs was not found to 
have any clinically significant effect on the serum cPLI concentration (7), although it has been reported 
that traditional lipase activity assays are influenced by such treatment (8,9). 


In our recent study, serial cPLI monitoring in dogs with immunemediated disease treated with peroral 
prednisolone (2.0 to 2.2 mg/kg BW per day) showed various degrees of increased cPLI concentrations 
during the treatment period (10). One possible reason for the difference between the results of the 
previously mentioned study (7) and our recent study is differences in the formulae of prednisone and 
prednisolone. Prednisone is an inactive compound (or prodrug) until metabolized in the liver by the 
enzyme 1|1-B hydroxysteroid dehydrogenase type | (11). It had been thought that prednisolone and the 
prodrug prednisone are equivalent in terms of dosing when used as oral drugs. However, one study 
found that the relative bioavailability of prednisolone was only 65% when prednisone was administered 
compared with the administration of prednisolone (12), although it is not clear if the differences are due 
to decreased gastrointestinal absorption or to decreased hepatic conversion of prednisone to 
prednisolone. The oral bioavailability of prednisolone used in our study (2.0 to 2.2 mg/kg BW per day) 
could therefore be higher than that of prednisone used in the previous study (2.2 mg/kg BW per day) 
(7). These findings indicate that the dose of prednisolone might be an important factor in determining 
its effect on pancreatic tissue and serum cPLI concentration. 


It is not known what causes the increased concentration of serum cPLI in dogs with immune-mediated 
disease that are treated with prednisolone. One possible reason is that pancreatic lipase is produced by 
extra-pancreatic tissue, such as in the liver. One study suggested that the increase in serum lipase 
activity could have resulted from dexamethasone-induced release from the liver, although this study 
referred to total lipase activity and not pancreatic lipase (8). One method for investigating the origin of 
pancreatic lipase is to examine the expression of pancreatic lipase messenger ribonucleic acid (mRNA) 
in extra-pancreatic tissues, such as the liver. 
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The purpose of this study was to examine the effects of prednisolone at the immunosuppressive dosage 
(4 mg/kg BW per day) on pancreatic tissue using histopathology and on the concentration of serum 
cPLI, as well as on ultrasonographic imaging of the pancreas and pancreatic lipase gene expression in 
the pancreas and liver of healthy dogs. 


Materials and methods 


Animals 


Six healthy beagles that were part of a research colony owned by our laboratory were included in this 
study. All procedures were approved by the Laboratory Animal Experimentation Committee of the 
Graduate School of Veterinary Medicine at Hokkaido University (Accession number, 15-0033). 


Study protocol 


The first laparoscopy for biopsy of the right pancreatic lobe and liver was carried out before 
prednisolone was administered. Subcutaneous administration of 4 mg/kg BW per day of prednisolone 
(Prednisolone; Takeda Pharmaceutical, Osaka, Japan) was started 2 to 3 wk after the first laparoscopy 
and this dosage was maintained for either 2 or 3 wk. The prednisolone was discontinued at 2 wk if 
obvious side effects were observed, e.g., appearance of a pendulous abdomen. A second laparoscopic 
biopsy was conducted 2 wk (Dogs | to 3) or 3 wk (Dogs 4 to 6) after starting prednisolone. Serum cPLI 
was monitored and serum biochemistry examined at |-week intervals until 2 wk (Dogs | to 3) or 3 wk 
(Dogs 4 to 6) after starting prednisolone. 


After the second laparoscopy, the amount of prednisolone was tapered by 50% per week until the 
dosage reached 0.5 mg/kg BW per day. Cessation of prednisolone administration took a total of 3 wk. 


Measurement of canine pancreatic lipase immunoreactivity 


Serum cPLI was measured before prednisolone administration (day 0) and then at 1-week intervals for 
2 wk in 3 dogs (Dogs | to 3) and for 3 wk in another 3 dogs (Dogs 4 to 6). Blood was collected by 
venipuncture, aliquots were centrifuged, and the serum was collected and stored at 4°C until analysis. 
The cPLI concentration was measured individually in all samples within 2 d of serum collection using 
a commercial enzyme-linked immunosorbent assay (ELISA) that has been analytically validated for 
use in dogs (13). The reference interval of the assay is 0 to 200 pg/L. A cPLI concentration of = 400 
ug/L is considered abnormal and indicates the possibility of pancreatitis, while a concentration of 201 
to 399 ug/L is considered to be in the gray zone. 


Serum biochemistry tests 


Serum biochemistry tests were carried out before the first laparoscopy (baseline) and before 
prednisolone was administered (day 0) using a dry chemistry analyzer (FUJI DRI-CHEM 7000V; 
FujiFilm, Tokyo, Japan). These tests were repeated at 1-week intervals for 2 wk in Dogs | to 3 and for 
3 wk in Dogs 4 to 6. 


Ultrasonographic examination 


Ultrasonographic examination of the pancreas was carried out before prednisolone administration and 
at the time of the second laparoscopy (day 14 for dogs | to 3 and day 21 for dogs 4 to 6). A complete 
abdominal ultrasound examination of each dog was done using a 12-MHz linear probe (PLT-1204BT; 
Toshiba Medical Systems, Tochigi, Japan). An image of the right pancreatic lobe was obtained in each 
dog using the right intercostal window or a right cranioventral approach (14). For consistency, 
transverse images of the right pancreatic limb were obtained in all dogs. The pancreatic lobe images of 
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all 6 dogs were reviewed by one of the authors (H.O.) and the right pancreatic lobe echogenicity and 
height on the short axis were recorded. A representative image of the pancreas of each dog was 
subjectively graded as hypoechoic, isoechoic, or hyperechoic to the surrounding mesentery. 


Laparoscopic procedure 


After fasting for 24 h, the dogs were sedated by intravenous administration of midazolam (Midazolam 
Injection; SANDOZ, Yamagata, Japan), 0.01 mg/kg BW and butorphanol (Vetorphale; Meiji Seika 
Pharma, Tokyo, Japan), 0.02 mg/kg BW. General anesthesia was induced with propofol (PROPOFOL 
1% Injection; Mylan, Osaka, Japan), 6 mg/kg BW and maintained with oxygen and isoflurane 
inhalation. Lactated Ringer’s solution (5 to 10 mL/kg BW per hour) was also administered 
intravenously with the dogs under anesthesia. The abdomen was aseptically prepared and a 1.5- to 2.0- 
cm-long skin and subcutaneous incision was made 2.0 cm caudal to the umbilicus. The midline was 
identified and a traction suture was placed on each side to lift the abdominal wall. A minilaparotomy 
incision was made with a surgical blade and the trocar (cannula) for a 5-mm laparoscope was passed 
through the incision. The abdomen was.distended with CO? through the cannula and the abdominal 
pressure was maintained at 8 mmHg using an automatic CO) insufflator (UHI-3; Olympus, Tokyo, 
Japan). When adequate abdominal distention was achieved, a 5-mm telescope was placed inside the 
first cannula. A small skin incision about 1-cm long was made about 5 cm cranial and 5 cm lateral to 
the first trocar on both the right and left sides of the abdomen. Under visual control, a second and third 
cannula were placed through the right and left middle abdominal wall. Again under visual control, the 
abdomen was explored using a palpation probe. 


Two biopsy samples were taken from the tail edge of the right pancreatic limb away from the 
pancreatic ducts using 5-mm punch biopsy forceps (A64620A; Olympus). Two additional biopsy 
samples were taken from the edge of the liver using 5-mm oval cup biopsy forceps (A64610A; 
Olympus). All instruments and the telescope were removed and the pneumoperitoneum was 
decompressed by opening one of the cannula valves and permitting the CO? to escape. The cannulas 
were then removed and the puncture sites and skin were sutured using an absorbable suture (Coated 
VICRYL Suture; Ethicon, Cincinnati, Ohio, USA) and nonabsorbable monofilament suture (Suprylon; 
Voémel, Kronberg, Germany), respectively. All dogs received intravenous buprenorphine at 0.01 mg/kg 
BW (Lepetan; Otsuka Pharmaceutical, Tokyo, Japan) for analgesia and recovered with no 
complications. The respiratory rate, body temperature, arterial blood pressure, pulse oximetry, 
capnography, and electrocardiography of the dogs were monitored and recorded during the 
laparoscopic procedures. 


Histological analysis of the pancreas and liver 


Of the 2 biopsy specimens taken from the pancreas and the liver, 1 sample from each was immediately 
fixed with 10% neutral buffered formalin, embedded in paraffin, and stained with hematoxylin and 
eosin (H&E) for histopathological examination. The histological section of the pancreas and liver was 
examined by a Board-certified veterinary pathologist (Y.K.). 


Gene expression analysis of pancreatic lipase in the pancreas and liver 


Another biopsy specimen from the pancreas and liver was treated with RNAlater solution (Ambion, 
Foster City, California, USA) according to the manufacturer’s instructions and stored at —80°C until 
RNA isolation. Total RNA was extracted from the pancreas and liver using a commercially available 
RNA extraction kit (RNeasy Protect Mini Kit; Qiagen, Valencia, California, USA) according to the 
manufacturer’s instructions. Genomic deoxyribonucleic acid (DNA) was removed from the samples 
with a commercially available kit (RNase-Free DNase Set; Qiagen). Complementary DNA (cDNA) 
was synthesized from 1.0 pg (pancreas) or 0.5 pg (liver) of total RNA using a commercially available 


https:/Avww.ncbi.nim.nih.gov/pmc/articles/PMC6168014/ 


4/15 


2/25/2021 


Effects of immunosuppressive prednisolone therapy on pancreatic tissue and concentration of canine pancreatic lipase immunoreactivity ... 


cDNA synthesis kit (ReverTra Ace qPCR RT Master Mix; Toyobo, Osaka, Japan). Glyceraldehyde-3- 
phosphate dehydrogenase (GAPDH) was used as the reference gene. The primer pair sequences used 
for polymerase chain reaction (PCR) amplification were: 5'-gttacactcaggcctcgcagaa-3'/5'- 
cgagtacccaaatge tgactgaa-3' for pancreatic lipase (Accession number, XM535023.4) and 5’- 
cattgccctcaatgaccact-3'/5'-tccttggageccatgtagac-3' for GAPDH (NM_001003142). Polymerase chain 
reaction was carried out with DNA polymerase (FastStart PCR Master; Roche, Indianapolis, Indiana, 
USA) according to the manufacturer’s instructions using the following steps: initial denaturation at 
95°C for 10 min, followed by 35 cycles of denaturation at 95°C for 10 s, annealing at 60°C for 10 s, 
and extension at 72°C for 10 s. Reactions were conducted in a 20-yL total volume containing | wL of 
cDNA, 500 nmol primers, and 10 pL of 2x Master Mix. Amplified fragments were visualized on a 
3.0% agarose gel. Nucleotide sequences were confirmed by a DNA sequencing kit (BigDye Terminator 
v 3.1 Cycle Sequencing Kit; Applied Biosystems, Foster City, California, USA) with a genetic analyzer 
(ABI PRISM 3100 Genetic Analyzer; Applied Biosystems). 


Statistical analysis 


Statistical analyses were carried out using commercially available statistical software (JMP 13; SAS 
Institute, Cary, North Carolina, USA). The data set of the cPLI concentrations, serum biochemistry, 
thickness of the right pancreatic lobe measured by ultrasonography, and body weight was tested for 
normality using the Shapiro-Wilk W-test. A paired t-test was used to compare the serum biochemistry 
results at baseline and day 0. A paired t-test was used to compare the body weight on day 0 and on the 
day of the second laparoscopy. The Wilcoxon signed-rank test was used to compare the thickness of the 
right pancreatic lobe between day 0 and the day of the second laparoscopy. The Kruskal-Wallis test was 
used to check for overall differences in the cPLI concentration and serum biochemistry results on 
different days. The Dunn test was used to compare the cPLI concentration and serum biochemistry 
parameters between control (day 0) and day 7, day 14, or the day of the second laparoscopy. The 
Mann-Whitney U-test was used to compare the cPLI concentration of female and male dogs on the day 
of the second laparoscopy. Statistical significance was defined as P < 0.05. 


Results 


Animals 


Three of the beagles were 4-year-old intact females (Dogs | to 3) and the other 3 were 2-year-old intact 
males (Dogs 4 to 6). The median body weight was 11.3 kg (range: 8.5 to 12.6 kg). None of the dogs 
had clinical signs of gastrointestinal disease or any apparent abnormalities as determined by blood 
testing, fecal examination, and abdominal ultrasound. The only exceptions were mildly elevated 
alkaline phosphatase (ALP) activity (385 U/L; reference interval: 47 to 254 U/L) in Dog 2 and alanine 
aminotransferase (ALT) activity (89 U/L; reference interval: 17 to 78 U/L) in Dog 3. 


Three dogs (Dogs 1 to 3) were administered 4 mg/kg BW per day of prednisolone for 2 wk. Another 3 
dogs (Dogs 4 to 6) were administered 4 mg/kg BW per day of prednisolone for 3 wk. Prednisolone was 
stopped if a dog developed a pendulous abdomen, which is an apparent side effect of prednisolone. 
None of the dogs showed clinical signs of gastrointestinal disease, such as vomiting, anorexia, or 
diarrhea, during the study period. 


At the end of prednisolone treatment, 1 dog (Dog 1) had gained weight (7.3%) compared with day 0; 
the other 5 dogs had significantly lost weight compared with day 0 (P < 0.05). The amount of weight 
loss in each of the 5 dogs (Dogs 2 to 6) was 2.0%, 6.0%, 9.4%, 10.0%, and 10.0%, respectively. In 
addition, 1 dog (Dog 4) developed bacterial dermatitis on the left hind leg on day 21 of prednisolone 
treatment. This dog was treated with peroral administration of 5 mg/kg BW per day of enrofloxacin 
(Baytril; Bayer Yakuhin, Osaka, Japan) for 2 wk, after which the dermatitis was cured. 
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Measurement of canine pancreatic lipase immunoreactivity 


The serum cPLI measurements in each dog before and after treatment are summarized in Table I. The 
second laparoscopy was carried out at the end of the prednisolone treatment, which was day 14 in Dogs 
1 to 3 and day 21 in Dogs 4 to 6. Before administering prednisolone (day 0), the median cPLI 
concentration was 30 g/L (range: 30 to 35 g/L). The median cPLI concentration was significantly 
higher on day 14 (59 pg/L; range: 41 to 746 pg/L) and on the day of the second laparoscopy (68 pg/L; 
range: 30 to 746 g/L) than on day 0 (P < 0.05). On day 14 and on the day of the second laparoscopy, 
the cPLI concentration was classified as normal (< 200 g/L) in 5 dogs and abnormal (> 400 pg/L) in | 
dog. The serum cPLI concentrations on the day of the second laparoscopy were significantly higher in 
the 3 female dogs (Dogs | to 3) than in the 3 male dogs (Dogs 4 to 6) (P < 0.05). 


Or nn nc Horne nnn nnn a eee tian acs _ ~, 


Table | 


Median concentrations of canine pancreatic lipase immunoreactivity* (cPLI) in 6 healthy dogs 


before and after prednisolone treatment”. 


Dognumber Day0 Day 7 Day 14 Day 21 Day of second laparoscopy® 
1 35 137 746 746 

2 30 37 129 129 
3 30 30 7] 71 
4 30 50 42 30 30 a 
5 30 47 4l 65 65 
6 30 52 47 33 33 | 
Median (range) 30(30to35) 48.5 (30 to 137) 59(41 to 746)4 68 (30 to 746)4 | 


@The reference interval of cPLI assay is 0 to 200 ug/L. A cPLI concentration of > 400 g/L is considered 
abnormal. 
>Prednisolone (4 mg/kg BW, once daily) was administered for 14 d in Dogs | to 3 and for 21 d in Dogs 4 to 6. 
“Day of second laparoscopy was day 14 in Dogs | to 3 and day 21 in Dogs 4 to 6. 

dValues differ significantly (P < 0.05) compared with the value for day 0. 


ieee eeeeeter ees sete ac mn er SS Sa et 


Serum biochemistry tests 


The results of the serum biochemistry examination in each dog are summarized in Table II. Only the 
alanine aminotransferase (ALT) concentration was higher on day 0 compared with baseline. The 
alkaline phosphatase (ALP) and y-glutamyltransferase (GGT) concentrations were higher on day 14 
and the on day of the second laparoscopy than on day 0. The lipase activity was abnormal on day 14 
(476 U/L) in | dog (Dog 1) and normal on the day of the second laparoscopy in the other 5 dogs, 
although not statistically different from day 0. The creatinine concentration was lower on the day of the 
second laparoscopy than on day 0. The C-reactive protein concentration was increased (1.7 mg/dL) in | 
dog (Dog 4) on the day of the second laparoscopy (day 21). 
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Table Il 
Median for results of serum biochemistry examination of 6 healthy dogs at baseline, day 0, and 
after prednisolone treatment’. 
Reference Day of second 
Variable _ interval Baseline Day 0 Day 7 Day 14 laparoscopy” 
ALT 17 to 78 39 (28 to 89) =: 120 (47 to 103 (59 to 117 (43 to 166 (34 to 416) 
(U/L) 183)4 333) 416) 
AST 17 to 44 31.5(23 to 30.5(22to 33(27to70) 42.5(24to 40 (38 to 65) 
(U/L) 34) 39) 65) 
ALP 47 to 254 114(i19to §=164(139to §=1004(319 to §=—1615 (319 to 2268.5 (717 to 
(U/L) 385) 433) 1340) 2560)° 2560)° 
GGT 5 to 14 T5(3toll) 6.5 (5 to 9) 14.5 (9 to 29.5 (6 to 42.5 (21 to 68)° 
(U/L) 24) 68)° 
T-Bil 0.1 to 0.5 0.2 (0.1 to 0.2 (0.1 to 0.3 (0.2 to 0.35 (0.2 to 0.4 (0.2 to 0.6) 
(mg/dL) 0.3) 0.4) 0.5) 0.4) 
T-Cho 111 to 312 174.5 (130 172 (107 to 175.5 (45 to 159 (50 to 166 (50 to 345) 
(mg/dL) to 242) 221) 227) 234) 
TG 30 to 133 40 (21 to 89) 42(33to71) 38.5 (27to 60.5 (32 to 63.5 (32 to 145) 
(mg/dL) 132) 145) 
Lipase 10to 160 35(23t045) 36.5 (21 to 43.5(23 to 56 (36 to 476) 53 (27 to 476) 
(U/L)® 48) 83) 
BUN 9.2 to 29.2 11.7(94to 12.5(10.7to 14.5(118to 13.9(9.1 to 11.4 (8 to 20.4) 
(mg/dL) 18.3) 16.3) 17.1) 18.5) 
Crea 0.4 to 1.4 0.5 (0.3 to 0.5 (0.3 to 0.3 (0.2 to 0.3 (0.2 to 0.2 (0.2 to 0.5)° 
(mg/dL) 0.8) 0.6) 0.4) 0.5) 
CRP 0 to 1.0 0(0to 0.3) 0.1 (0 to 0.5) 0 (0) 0.1 (0 to 0.8) 0.3 (0 to 1.7) 
(mg/dL) 
*Prednisolone (4 mg/kg BW, subcutaneously, once daily) was administered for 14 d in Dogs | to 3 and for 21 d in 
Dogs 4 to 6. 


>Day of second laparoscopy was day 14 in Dogs | to 3 and day 21 in Dogs 4 to 6. 
“Lipase activity was measured by the v-LIP-P lipase dry-chemistry slide. 
dValues for day 0 differ significantly (P < 0.05) compared with the value for baseline. 


“Values differ significantly (P < 0.05) compared with the value for day 0. 


ALP — alkaline phosphatase; ALT — alanine aminotransferase; AST — aspartate aminotransferase; BUN — 
blood urea nitrogen; Crea — creatinine; CRP — C-reactive protein; GGT — y-glutamyltransferase; T-Bil — total 
bilirubin; T-Cho — total cholesterol; TG — triglyceride. 


Ultrasonographic examination 
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The results of the ultrasonographic examination of the pancreas in all 6 dogs are summarized in 

Table III. Before the prednisolone was administered, the right pancreatic lobe was graded as isoechoic 
to the surrounding mesentery in all 6 dogs. After the prednisolone administration, the right pancreatic 
lobe was graded as isoechoic in 5 dogs and hypoechoic in | dog (Dog 5). There was no significant 
difference in the height of the right pancreatic lobe before (median, 11.3 mm; 8.1 to 13.5 mm) and after 
prednisolone treatment (median, 10.0 mm; 6.4 to 13.4 mm). 


Table Ill 


Sonographic pancreatic appearance of 6 healthy dogs at day 0 and day of second laparoscopy. 


Day 0 Day of second laparoscopy” 


Thickness (mm) 
median (range) 11.3 (8.1 to 13.5) 10.0 (6.4 to 13.4) 
| 


Ecogenicity 
Isoechoic 6 dogs 5 dogs 
Hyoechoic 1 dog 


*Day of second laparoscopy was day 14 in Dogs | to 3 and day 21 in Dogs 4 to 6. 


Histological analysis 


Before and after prednisolone was administered, histological analysis of the right pancreatic lobe 
revealed no histological abnormalities in any of the 6 dogs (Figures 1A and B). Before prednisolone 
was administered, no histological abnormalities were observed in the liver in all 6 dogs (Figure IC). In 
contrast, histological analysis of the liver revealed vacuolar hepatopathy in all 6 dogs (Figure ID). 
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Open in a separate window 


igure | 


Histopathological examination of the pancreas and liver before and after subcutaneous administration of 
prednisolone. No histological abnormalities were observed in the pancreas before (A) and after (B) 
prednisolone treatment. No histological abnormalities were observed in the liver before prednisolone 
treatment (C). Marked vacuolar degeneration occurred in the liver after prednisolone treatment (D). 


Hematoxylin and eosin stain; bar = 100 um. 


Gene expression analysis of pancreatic lipase in the pancreas and liver 


Before and after prednisolone was administered, pancreatic lipase gene expression was detected in the 
pancreas, but not in the liver in all 6 dogs (Figure 2). 


https:/Awww.ncbi.nim.nih.gov/pmc/articles/PMC6168014/ 


9/15 


2/25/2021 


Effects of immunosuppressive prednisolone therapy on pancreatic tissue and concentration of canine pancreatic lipase immunoreactivity ... 


r _ pal Me ~ 


Pancreas Liver 


Pancreatic lipase 


GAPDH 


Qpen in. aseparate window | 
Figure 2 


Upper panels show gene expression of pancreatic lipase in the pancreas and liver before (left) and after 
(right) prednisolone treatment. Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was used as a 
reference gene. 


Discussion 


This study demonstrated that subcutaneously administering prednisolone at the higher end of the 
immunosuppressive dose (4 mg/kg BW per day) for either 2 or 3 wk to 6 healthy beagle dogs caused a 
statistically significant increase in the serum cPLI concentration without clinical signs of pancreatitis, 
although the cPLI concentration increased into the abnormal range in only | dog. 


The effects of corticosteroids on the pancreas are poorly understood and corticosteroid-induced 
pancreatitis is a difficult clinical condition to diagnose. The recurrence of pancreatitis after a 
rechallenge with a corticosteroid in humans has been described in only a few studies (15). 
Corticosteroids are not considered a risk factor for pancreatitis and are considered to be only a 
“possible/questionable” cause of drug-induced pancreatitis in humans (16). 


On the other hand, the results of 2 studies examining the effect of corticosteroids on the serum cPLI 
concentration in dogs are inconsistent. One study showed that the serum cPLI concentration was not 
altered by 4 wk of peroral administration of 2.2 mg/kg BW per day of prednisone to 6 healthy young 
adult female heterozygous dogs with X-linked hereditary nephritis (7). In contrast, we recently reported 
that the serum cPLI concentration increased by various levels in 5 of 10 dogs with immune-mediated 
disease treated with an immunosuppressive dosage of prednisolone (2.0 to 2.2 mg/kg BW per day as 
the initial treatment) without clinical signs of pancreatitis (10). From the results of these 2 studies 
(7,10), we speculate that the differences between prednisone and prednisolone or the presence of 
underlying disorders might affect the results of administering corticosteroids on serum cPLI 
concentrations. 


A possible explanation for the differences in the serum cPL] concentrations among 6 dogs treated with 
2.2 mg/kg BW of prednisolone per day for 4 wk and 6 dogs treated with 4 mg/kg BW of prednisolone 
per day for 2 or 3 wk is that the glucocorticoid dosage used in the current study (4 mg/kg BW per day 
for 2 or 3 wk) was higher than that in the previous study using prednisone (2.2 mg/kg BW per day for 4 
wk) (Z). As mentioned previously, the relative bioavailability of prednisolone was reported to be only 
65% when prednisone was administered compared with prednisolone in dogs, although the reason for 
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this difference has not been fully elucidated (12). Additionally, we used the higher end of the 
immunosuppressive dose range of prednisolone (4 mg/kg per day), instead of 2.2 mg/kg BW per day of 
prednisone used in the previous study (7), although different routes of administration were used in the 2 
studies. We used subcutaneous injection of prednisolone instead of oral administration to avoid 
incomplete absorption of the drug, which is one of the disadvantages of oral administration. Drug 
absorption is usually more predictable when using parenteral than oral administration. The 
bioavailability of prednisolone used in the current study (4 mg/kg BW per day, subcutaneously) could 
therefore be much higher than that of prednisone used in the previous study (2.2 mg/kg BW per day, 


orally) (7). 


In another previous report, 3 of 19 dogs with neurological disease treated with dexamethasone had 
evidence of pancreatitis or peripancreatic fat necrosis at necropsy, although only 1 of the 3 dogs had 
clinical signs of pancreatitis (8). The results of this study indicate that pancreatitis may develop when 
dogs with neurological disease are treated with a corticosteroid. Possible explanations for the 
histopathological findings of pancreatitis in these 3 dogs are either that the stress associated with the 
underlying neurological condition leads to pancreatitis after dexamethasone treatment or that dogs with 
neurological disease are predisposed to developing pancreatitis. 


In our previous study, 5 of 10 dogs with immune-mediated disease showed an increased cPLI 
concentration in the abnormal range without clinical signs of pancreatitis after prednisolone was 
administered, although histological examination of the pancreas was not carried out in any of the dogs 
(10). Two of these 5 dogs had idiopathic immune-mediated polyarthritis, 1 had 
meningoencephalomyelitis of unknown origin, | had immune-mediated polymyositis, and | had 
inflammatory colorectal polyps. It was difficult to make a definitive conclusion about the relationship 
between the disease category and abnormal cPLI concentrations after prednisolone was administered 
because of the small number of cases. Further studies using larger numbers of dogs with immune- 
mediated or neurological disease are needed to explore the relationship between the underlying 
disorders and the increase in the cPLI concentration to the abnormal range after prednisolone is 
administered. 


It is not known what caused the serum cPLI concentration to increase in dogs treated with 
prednisolone. It may be a result of increased synthesis of this enzyme in the pancreas or increased 
cellular permeability to pancreatic lipase. It could also be caused by a decreased rate of removal of the 
enzyme from the serum by the kidney, although this is unlikely because the blood urea nitrogen (BUN) 
and creatinine concentrations were within the normal ranges in all dogs throughout the study period 
(17). The increase in the serum cPLI concentration could also have resulted from prednisolone-induced 
release from extra-pancreatic tissues, such as the liver, as lipase activity has been found in many 
organs, including the liver, stomach, and adipose tissue. Pancreatic lipase mRNA expression was not 
observed in the liver, however, even after prednisolone treatment. Pancreatic lipase synthesis and 
release from the liver is therefore not likely. The possibility of increased pancreatic lipase synthesis in 
other organs, such as the stomach and adipose tissue, however, cannot be ruled out based on the results 
of this study. In addition, the possibility of increased cellular permeability to pancreatic lipase cannot 
be ruled out based on the present results because we did not examine the cellular permeability of 
pancreatic acinar cells in dogs treated with prednisolone. 


A previous study reported an association between the postprandial serum triglyceride concentration and 
the serum cPLI concentration in overweight and obese dogs (18). Another study reported a positive 
correlation between the serum triglyceride concentration and serum cPLI concentration in miniature 
schnauzers (19). While we initially considered that the increased cPLI concentration in the current 
study was caused by corticosteroid-induced hypertriglyceridemia, no association could be found 
between the serum cPLI concentration and serum triglyceride concentration because of the small 
number of dogs used in this study. 
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In this study, we used 6 healthy beagle dogs, consisting of 3 intact females and 3 intact males. On the 
day of the second laparoscopy, the serum cPLI concentrations in the 3 female dogs (2 wk after 
prednisolone was administered) were significantly higher than in the 3 male dogs (3 wk after 
prednisolone was administered). Hormonal differences between the sexes might have affected the 
serum cPLI concentration after prednisolone treatment, although the number of dogs was too small to 
achieve a definitive conclusion and the statistical power of the study was low. A further study is needed 
with a larger number of dogs to clarify the impact of sex hormones on the effect of administering 4 
mg/kg BW per day of prednisolone on the serum cPLI concentration. 


In addition to measuring serum cPLI concentration, we measured the serum lipase activity using slide- 
based catalytic lipase assay (v-LIP-P slide; FUJI DRI-CHEM). The results showed a tendency for the 
lipase activity to increase, similar to the results of the cPLI concentration, although the increase was 
not statistically significant. In addition, | dog (Dog 1) showed an abnormal range of lipase activity 
(476 IU/L) 2 wk after prednisolone was administered. In general, enzyme catalytic assays of lipase are 
thought to have low specificity for diagnosing canine pancreatitis. Lipase activity measured by v-LIP-P 
slide showed a relatively good correlation with the cPLI concentration (20), although several sample 
conditions could significantly affect the v-LIP-P slide results, e.g., hemolysis, icterus (21). 
Administering 4 mg/kg BW per day of prednisolone for 2 or 3 wk might have some effect on the lipase 
activity measured by v-LIP-P slide, although the power of this study was too low to determine this 
effect. 


In 1 dog, the right pancreatic lobe was hypoechoic on ultrasonographic examination, but histologically 
normal after prednisolone was administered, which could be due to portal hypertension caused by 
portal vein thrombosis. Pancreatic edema is thought to be associated with pancreatitis, 
hypoalbuminemia, or portal hypertension (22). While administering a corticosteroid is a major 
predisposing factor for the formation of portal vein thrombosis (23), we detected no thrombi in the 
portal vein by abdominal ultrasound. The cause of the hypoechoic change in the right pancreatic lobe is 
therefore not known. 


In the present study, liver enzymes increased slightly in 2 of 6 dogs at baseline (ALT in Dog 3 and ALP 
in Dog 2). While subclinical elevation of liver enzymes could have influenced the results of this study, 
no histopathological abnormalities were found in the livers of these 2 dogs at the time of the first 
laparoscopy. Moreover, as these 2 dogs did not include the dog with the highest cPLI concentration at 
the time of the second laparoscopy (Dog 1), it is unlikely that the mild increase in liver enzymes in 
these 2 dogs inappropriately influenced the effect of prednisolone on the pancreatic tissue and serum 
cPLI concentration. Another possible explanation for the increase in ALT on day 0 (2 to 3 wk after the 
first laparoscopy) compared with baseline was the effect of liver biopsy at the first laparoscopy. 


In | dog (Dog 4), the C-reactive protein concentration was increased (1.7 mg/dL) on the day of the 
second laparoscopy. As this dog did not show clinical signs of gastrointestinal disease throughout the 
study period and the cPLI concentration on the day of the second laparoscopy was 30 pg/L, it is 
unlikely that acute pancreatitis caused this increase. The increase could have been caused by the 
bacterial dermatitis on this dog’s leg, although it is not known whether the dermatitis or the antibiotics 
given to treat it were the cause. 


Five of the 6 dogs unexpectedly lost weight after prednisolone was administered, although their 
appetite and food consumption did not decrease during the study period. This dosage of prednisolone 
(4 mg/kg BW per day) might have been high enough to induce a breakdown of protein that resulted in 
muscle wasting. Because we did not expect muscle wasting, however, we did not monitor the body 
condition score or muscle condition score of the dogs. These scores may have been more suitable for 
accurately monitoring the adverse effects of this dose of prednisolone than the appearance of a 
pendulous abdomen. 
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The present study has some limitations. First, as we did not carry out a histological examination of the 
whole pancreas, the possibility of pancreatitis cannot be completely ruled out because pancreatic 
inflammation tends to occur in discrete areas within the pancreas rather than diffusely throughout the 
whole pancreas (24). Second, the effect of prolonged administration of an immunosuppressive dose of 
prednisolone on the pancreas and serum cPLI concentration remains unknown because we did not 
monitor the cPLI concentration for more than 3 wk. Third, a further study with more dogs is needed in 
order to increase the power of the study. Fourth, we did not conduct urinalysis in order to monitor the 
specific gravity of the urine in the 6 dogs, which would have been useful to assess side effects of 
prednisolone, such as polyuria/polydipsia, other than a pendulous abdomen. Finally, we cannot exclude 
the possibility of intra-individual variation in the serum cPLI concentration that is not associated with 
prednisolone treatment. A previous study demonstrated this possibility in 11 apparently healthy dogs, 2 
of which had an abnormal cPLI concentration during the 12-week study period (25). 


In conclusion, subcutaneous administration of 4 mg/kg BW per day of prednisolone to 6 healthy dogs 
increased the serum cPLI concentration without ultrasonographic or histological evidence of 
pancreatitis, although this increase was abnormal in only | dog. In addition, pancreatic lipase gene 
expression was detected in the pancreas, but not in the liver, of all dogs, both before and after 
prednisolone treatment. 
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: tice 
What is pancreatitis? Kidney 


: ; : Large 
The pancreas is a vital organ that lies on _ intestine 


the right side of the abdomen adjacent bois 
to the stomach. The pancreas produces intestine 
enzymes to assist in food digestion and 

hormones such as insulin, which 

regulates blood sugar or glucose 

metabolism. The digestive enzymes are 

secreted into the small intestine, and the 
hormones enter the bloodstream. 


Pancreas 


Liver (faded to show 
organs beneath it) 


When the pancreas becomes inflamed, the condition is called pancreatitis. 
Pancreatitis commonly occurs in the dog. There is no age, sex, or breed 
predisposition. Pancreatitis may be acute or chronic. 


"Acute pancreatitis may either take a mild, edematous form or a 
more severe, hemorrhagic form." 


Acute pancreatitis may either take a mild, edematous form or a more severe, 
hemorrhagic form. The associated inflammation allows digestive enzymes from the 
pancreas to spill into the abdominal cavity resulting in secondary damage to the liver, 
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What causes pancreatitis? 


"In pancreatitis, digestive enzymes are activated before they reach 
the small intestine." 


Normally, pancreatic enzymes are produced in an inactive state and travel through 
the pancreatic duct to the duodenum, part of the small intestine. Once they reach the 
small intestine, they are activated to begin digestion. With pancreatitis, these enzymes 
are activated prematurely in the pancreas instead of later in the small intestine. Think 
of this as if a time-release capsule that suddenly bursts before it reaches its intended 
target; in this case, the pancreatic enzymes start to digest before they should. This 
results in digestion of the pancreas itself. The clinical signs of pancreatitis are often 
variable, and the intensity of the disease will depend on the amount of enzymes that 
were prematurely activated. 


"..pancreatitis may be triggered in some cases by a fatty meal or 
corticosteroid administration." 


The exact cause of pancreatitis is not known, although it may be triggered in some 
cases by a fatty meal or corticosteroid administration. However, in many cases it 
appears to occur spontaneously. 


What are the clinical signs of 
pancreatitis? 


Ee Ss 
Stomach NO 
The most common clinical Role ey 
signs include nausea, vomiting, 


fever, lethargy, abdominal 


inflamed pancreas 
: (pancreatitis) 
appetite. During an attack, 


dogs may take a ‘praying position’, with their rear end up in the air while their front 
legs and head are lowered onto the floor. If the attack is severe, acute shock, severe 
depression, and even death may occur. 
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Laboratory tests usually reveal an elevated white blood cell count; however, an 
elevated white blood cell count may also be caused by many other diseases besides 
pancreatitis. The elevation of pancreatic enzymes in the blood is probably the most 
helpful criteria in detecting pancreatic disease, but some dogs with pancreatitis will 
have normal enzyme levels. In recent years, a new pancreatic test has become 
available that can accurately diagnose pancreatitis, even if pancreatic enzymes are 
normal (see handout "Pancreatitis in Dogs - Pancreas-Specific Lipase"). Radiographs 
may show changes associated with inflammation, especially in the severe 
hemorrhagic form. 


Ultrasound studies often provide a diagnosis of pancreatic inflammation or local 
peritonitis caused by this condition. Unfortunately, some dogs with pancreatitis, 
especially chronic pancreatitis, will escape detection with many of these tests. 


"The diagnosis of pancreatitis may be tentative or presumptive in 
some cases...” 


Consequently, the diagnosis of pancreatitis may be tentative or presumptive in some 
cases and based solely on clinical signs and medical history. 


How is pancreatitis treated? 


The successful management of 
pancreatitis will depend on early 
diagnosis and prompt medical therapy. 
With mild, edematous pancreatitis, the 
treatment is supportive, by 'resting' the 
pancreas and allowing the body to heal % 
itself. Dogs who are vomiting should be fasted until the vomiting subsides. Feed can 
be withheld from patients for a few days if needed. Dogs who are not vomiting may 
be fed a low fat, highly digestible diet during recovery. 


"Analgesics to contro! pain and intravenous fluids will be given..." 


Analgesics will he given to control the intense nain and intravenous fluids will be given 
t food, supplements & more 
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Most dogs with pancreatitis are hospitalized for two to four days while intravenous 
fluids and medications are administered and food is gradually re-introduced. With 
severe hemorrhagic pancreatitis, or if the dog is showing signs of systemic shock, 
intensive care using aggressive doses of intravenous fluids and medications to 
counteract shock. 


What is the prognosis of pancreatitis? 


The prognosis depends on the severity of the disease when diagnosed and the 
response to initial therapy. Dogs that present with shock and depression have a very 
guarded prognosis. Most of the mild forms of pancreatitis have a good prognosis with 
aggressive treatment. Dogs that are not treated may progress to the hemorrhagic 
form and suffer severe consequences, including sudden death. 


Will there be any long-term problems? 


"Most dogs recover without any long-term consequences.” 


Most dogs recover without any long-term consequences. However, with severe or 
repeated episodes of pancreatitis, one or more of the following problems may 
develop: 


2 If a significant number of cells that produce digestive enzymes are destroyed, a lack 
of proper food digestion may follow. This is known as exocrine pancreatic 
insufficiency (EPI) and can be treated with daily administration of an enzyme 
replacement powder. 


e If a significant number of cells that produce insulin are destroyed, diabetes mellitus 
can result. 


© In rare cases, painful adhesions between the abdominal organs may occur as a 


consequence of pancreatitis. 


Dogs with chronic pancreatitis are more likely to develop the secondary conditions 
listed above. Management of these conditions is a very important factor in treatment 
SUCCESS. 
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(Canis ) Pancreatitis: acute 


[Pp CANIS 
Pancreatitis: acute 


Introduction | Pathogenesis | Diagnosis | Treatment | Outcomes 


U 


ntroduction 


Edematous and necrotic/hemorrhagic forms. 

Signs: acute abdominal pain, vomiting, depression and anorexia. 

Diagnosis: biochemistry, hematology, ultrasonography. 

Treatment: intravenous fluid support, antiemetics, analgesics, parenteral nutrition, plasma. 


Prognosis: recurrence common. 
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g Print off the owner factsheet on Pancreatitis @ Pancreatitis to give to your client. , 
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' g Follow the management tree for vomiting/anorexia Vomiting in suspected pancreatitis. ? 


Pathogenesis 
Etiology 


Potential risk factors - cause usually unknown. 

Unknown - predisposing factors: 

° Obesity. 

9° High nutritional plane - high fat diets; high fat protein restricted diets. 
9° Dietary indiscretion. 

Hyperlipoproteinemia - primarily in: 

© Shetland Sheepdog [Shetland Sheepdog. 

© Schnauzer (2) Schnauzer: miniature. 

© Dachshund & Dachshund. 

© West Highland White Terrier 2) West Highland White Terrier. 

© Miniature Poodle [3 Poodle: miniature. 

ischemia: hypotension, general anesthesia, compression of the pancreatic vessels during 
abdominal surgery. 


Drugs, eg thiazides, furosemide, tetracyclines, azathioprine, high dose of corticosteroids 
(controversial and steroids may be indicated in some cases), particularly in patients with spinal 
trauma. 


Infection - bacterial, viral, protozoal. 


Duodenal reflux - not documented clinically. 


PRe sek ane eee ee fee He eee eee 


https:/Avww.vetstream.comfreat/canis/diseases/pancreatitis-acute 


2) Support 


14 


2/25/2021 Pancreatitis: acute in dogs | Vetlexicon Canis from Vetstream | Definitive Veterinary intelligence 
* vuct oostruction - edematous rorm, eg ole stones - rare. 


* Hypercalcemia [A Hypercalcemia: overview - particularly acute after IV calcium. 
* Trauma. 


¢ Uremia B Uremia. 


¢ Auto-immune pancreatitis: suspected in English Cocker spaniel. 


¢ Idiopathic. 


Predisposing factors 
General 

* Obesity/high plane of nutrition. 
* High dietary fat. 


* Diet indiscretion, eating table scraps. 


Pathophysiology 
¢ Activation of zymogen granule enzymes within the pancreas, eg trypsinogen — trypsin. 


¢ Activation may be a consequence of hyperstimulation of pancreas — enzyme activation > 
pancreatic autodigestion. 


¢ Oxygen free radicals + damage to cell membranes — increased capillary permeability 
edema. 


* Increased levels of cytokines, chemokines, proteases and phospholipase: 


© Locally increased permeability, thrombosis and necrosis. 


© Also have systemic effects. 


* Multisystem involvement includes disseminated intravascular coagulopathy (DIC), 
hypoalbuminemia  Hypoproteinemia , vasculitis, pulmonary edema, acute renal 


failure \ Kidney; acute kidney injury (AKI) , cardiac arrhythmia & Heart: dysrhythmia , liver 


damage. 


¢ Serum antiproteases help but rapidly used up, resulting in progression of enzymatic damage. 


Timecourse 


¢ Acute progression - 24-48 h; consequently - may develop bile duct obstruction 5-10 d after 
acute bout or pseudocyst/abscess - variable time of onset 2-10 days? (DIC most comman 
multi-system consequence). 


Diagnosis 


A This article is available in full to registered 
subscribers 


SIGN UP NOW to obtain ten tokens to view any ten Vetlexicon articles, images, 


sounds or videos, or )LOGIN 
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Treatment 


AThis article is available in full to registered 
subscribers 


SIGN UP NOW to obtain ten tokens to view any ten Vetlexicon articles, images, 
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Outcomes 


AThis article is available in full to registered 
subscribers 


SIGN UP NOW to obtain ten tokens to view any ten Vetlexicon articles, images, 


sounds or videos, or E\LOGIN 
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Pet Education 


Browse our veterinary-reviewed Dog and Cat Illness Guide to learn more about pet health. 
Always talk to your veterinarian if you have a concern about your pet's symptoms or health. 

Pet Assure allows pet owners to save on their pet's veterinary care, even pre-existing conditions. 
Click here to learn more. 


Canine Disease Feline Disease Canine Breeds Feline Breeds 


Exotic Breeds 


Canine Pancreatitis 


The pancreas is an organ near the stomach with two main jobs: 


1. Releases digestive enzymes which help to break down food 
2. Releases hormones such as insulin which regulates blood sugar 


Pancreatitis is inflammation of the pancreas. 


An acute episode of pancreatitis is when digestive enzymes leak out from the pancreas too 
early. They will digest the actual organs, including the liver, gall bladder, and intestines. Some 
dogs that recover from an acute pancreatitis episode will always have recurrences of the 


disease. 


Pancreatitis can be life-threatening and can cause major health issues, including brain damage, 
abnormal bleeding, blood clots, and respiratory failure. 


CAUSES: 
Typically, the cause of pancreatitis is unknown. However, it may be triggered by: 


e Fatty meal 
e Corticosteroid use 


https:/Avww.petassure.com/education/dog-disease/canine-pancreatitis-insurance/ 1/5 
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° Trauma to the pancreas. for example, a car accident, surgery, falling from a great height 
e Infections: parasites, viruses 
° Medications. certain drugs 


SIGNS: 


e Lethargy 

° Appetite loss 

© Vomiting, diarrhea, and dehydration 
e Abdominal pain 

° Difficulty breathing 

° Jaundice 


During an attack, your dog may have its rear end up in the air and its front legs and head on the 
floor. In a severe attack, there may be shock, and even death. 


DIAGNOSIS: 
In order to diagnose your dog with pancreatitis, your veterinarian may perform the following: 


e Blood tests: may show elevated white blood, and enzyme levels 

° Urinalysis 

° X-rays 

° Abdominal ultrasound: may show an inflamed pancreas, surrounded by fluid. 
° Tissue biopsy 


Pancreatitis is hard to diagnose, as some tests will not be completely accurate. Therefore, 
sometimes your veterinarian will diagnose pancreatitis just based onsigns and medical history. 
In some cases surgical exploration is needed. 


TREATMENT: 


immediate, aggressive treatment is needed to fight pancreatitis. The pancreas has to heal itself. 
All food and drinks must be restricted right away. The pancreas will then stop secreting its 
digestive enzymes. 


° Intravenous fluids: to counteract shock, and to prevent dehydration 
° Medication. to control pain, nausea, and vomiting 
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¢ Surgery. to remove obstructions in the bile duct 


Once food has been re-introduced, a low fat diet may be prescribed because there is potential 
for relapses. 


PREVENTION: 

Avoid giving table scraps and control your dog's weight. 
PROGNOSIS: 

The prognosis depends on how severe the disease is: 


¢ Acute. dogs that have an acute, single episode of uncomplicated pancreatitis may recover, 
and live a normal life 

e Mild. dogs with mild pancreatitis generally do well with appropriate medical attention 

¢ Severe: dogs severely affected must receive long, intense hospitalization, and the prognosis 
is poor 


Chronic cases of pancreatitis may come and go for years, and require permanent diet change 
and chronic medication administration. 


Most dogs who recover will not have any long-term effects. But with severe or chronic 
pancreatitis, your veterinarian will monitor them for the following: 


¢ Exocrine Pancreatic Insufficiency (EPI): this may occur if many cells that produce digestive 
enzymes are destroyed; food will not be digested properly. Treatment will be daily enzyme 
supplements 

¢ Diabetes: this may occur if many cells that produce insulin are destroyed. Treatment will be 
daily insulin shots 

* Hepatic Lipidosis / Fatty Liver Syndrome. this is a common outcome of pancreatitis 

¢ Painful adhesions of the abdominal organs: this is rare 


Does your employer offer the Pet Assure Veterinary Discount Plan? Click here 
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Prednisolone/Prednisone 
By Rania Gollakner, BS, DVM, MPH | Medications 


What is prednisone/prednisolone? 


Prednisone/prednisolone (brand 
name: Prednis-Tab®, Deltasone®, 
Rayos®, Pediapred@) is a 
glucocorticoid used to treat many 
conditions in many species. Broad uses 
include the following: replacement 
therapy for Addison's disease, an anti- 
inflammatory, an immune suppressant, 
and an antineoplastic (cancer treatment). Although they are distinct drugs, 
prednisone is quickly converted to prednisolone in the liver, so they are considered 
bioequivalent (equally absorbed). 


While some products are labeled for use in some animals with certain conditions, its 
use in cats, dogs, horses, small mammals, birds, and reptiles to treat inflammation, 
immune-mediated disease, Addison's disease, and neoplasia is often ‘off label’ or 
‘extra label’. Many drugs are commonly prescribed for off label use in veterinary 
medicine. In these instances, follow your veterinarian’s directions and cautions very 
carefully as their directions may be significantly different from those on the label. 


How is prednisone/prednisolone given? 


Prednisone/prednisolone is given by mouth in the form of a tablet or liquid solution. 
Give this medication with food. It can also be given as an injection in the hospital 
setting. Measure liquid forms carefully. !f your pet is on a once daily dosing, if 
possible, give it in the morning to dogs and horses, and give it in the evening to cats. 
Do not stop this medication abruptly; taper it slowly to avoid complications. 
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Do not use in pets that are undergoing allergy testing within the next month, unless 
otherwise advised by your veterinarian. 


This medication will take effect quickly, in about 1 to 2 hours, and improvement in 
clinical signs should follow. 


What if | miss giving my pet the medication? 


If you miss a dose, give it when you remember, but if it is close to the time for the 
next dose, skip the dose you missed and give it at the next scheduled time, and return 
to the regular dosing schedule. Never give your pet two doses at once or give extra 
doses. 


Pet food, supplements & more. 
Free shipping. 


Shop Now 
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include gastrointestinal ulceration characterized by a lack of appetite, black or bloody 
stools, bloody vomit, or high fever, as well as haircoat changes, pot belly, weight gain, 
weakness, liver and lipid elevations, aggressive behavior, muscle wasting, abnormally 
low energy, or diabetes characterized by weight loss in the face of good appetite, 
excessive thirst and urination. 


This short-acting medication should stop working within 24 hours, although effects 
can be longer in pets with liver or kidney disease. 


Are there any risk factors for this medication? 


Prednisone/prednisolone should not be used in pets that are allergic to it, or with 
systemic fungal infections (unless it is used to treat Addison’s disease), viral infections, 
ulcers, tuberculosis, or Cushing’s disease. It should be used cautiously in pets with 
diabetes, heart or vascular disease, other types of infections, osteoporosis, cataracts, 
high blood pressure, or kidney disease. Use prednisone/prednisolone cautiously in 
young animals as this medication can stunt growth. Extreme caution should be used 
when using prednisone/prednisolone in pregnant or lactating pets or in pets receiving 
medications that can cause ulcers. 


Do not stop this medication abruptly; taper it slowly to avoid complications. 


Do not use in pets that are undergoing allergy testing within the next month, unless 
otherwise advised by your veterinarian. 
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Do not use the prednisone form in cats and horses, or in pets with liver dysfunction 
(i.e., use prednisolone), as they cannot efficiently convert it to prednisolone. 


Are there any drug interactions | should be aware of? 


The following medications should be used with caution when given with 
prednisone/prednisolone: amphotericin B, anticholinesterases, aspirin, barbiturates, 
bupropion, cholestyramine, cyclophosphamide, cyclosporine, digoxin, potassium- 
depleting diuretics, ephedrine, estrogens, fluroquinolones, insulin, ketoconazole, 
macrolide antibiotics, mitotane, mycophenolate, non-steroidal anti-inflammatory 
drugs (NSAIDs), phenobarbital, rifampin, vaccines, or warfarin. 
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Pet food, supplements & more. x 


Free shipping. 


Shop Now 


Is there any monitoring that needs to be done with this medication? 


Monitoring recommendations will vary depending on the reason for use, the dosage, 
duration of therapy, and your pet’s health status. Common monitoring includes 
bloodwork and urinalysis, blood sugar levels, ACTH stimulation tests, weight and 
appetite status, signs of swelling, and serious side effects. Your veterinarian may 
monitor your pet to be sure that the medication is working. 


How do | store prednisone/prednisolone? 


Store the tablets at room temperature ideally between 59°F and 86°F (15°C and 30°C), 
and not to exceed 104°F (40°C). Store in a tight container and protect from light. 
Liquid forms of the medication should be stored according to the label on the bottle. 


What should | do in case of emergency? 


If you suspect an overdose or an adverse reaction to the medication, call your 
veterinary office immediately. If they are not available, follow their directions in 
contacting an emergency facility. 


Contributors: Rania Gollakner, BS, DVM, MPH 
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[ What else can we help you find? 
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Bilberry is an over the counter supplement given by mouth, and is used off label 
to treat... 


Chamomile 


Chamomile is given by mouth or applied topically and is used off-label and over 
the... 


Coenzyme Q-10 


Coenzyme Q-10 is an over the counter supplement given by mouth and is used 
off... 


Pet food, supplements & more. 
Free shipping. 


Shop Now 
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2/11/21 12:15pm 

Hello this is Sabrina calling you from the veterinary neurological center. | just wanted to 
call and let you know that we did receive your voicemail. Please give us a call back at 
your earliest convenience. Thank you so much and have a great day. 


2/8/21 9:57am 

Hi, I'm calling from veterinary neurological center. We were speaking earlier together 
about Scooby. | wanted to let you know that Dr. Knowles did get your update. She said 
to go ahead and discontinue the prednisone altogether, so don't give him anymore. She 
does recommend going to your regular vet, she said he may need an injection of 
Saranya that is like something that they'll give him to help with the vomit. She also did 
say since he hasn't eaten he may need to get started on fluids which is something that 
your regular vet would be able to do that we wouldn't be able to do. So, she definitely 
did recommend starting there. If you guys have any other questions that we want me to 
pass along to her please give me a call back at 602-437-1488. Thank you so much, you 
guys have a great day. 


2/2/21 9:50am 

Hi I'm calling from veterinary neurological center about Scooby. | wanted to let you know 
Dr. Knowles said you guys can definitely give Scooby the gabapentin everyday, she 
said it's okay to give it twice a day. It’s not harmful for him. She said as he's not feeling 
himself, definitely give that to him. She said for the gabapentin we can get it called in for 
you guys in a pill form. It will need to be filled at a compounding pharmacy, so if you 
guys want to look up a compounding pharmacy near you, just let us know which one 
you'd like us to call that into and we can do that for you guys. If you have any other 
questions give us a call back at 602-437-1488. Thank you so much, you guys have a 
great day. 


1/16/21 11:36am 

Hi this is Jennifer with the veterinarian neurological center. We were just calling to 
check in on Scooby to see how were doing today and to ask if you had any questions or 
concerns for Dr. Knowles at this time. So, if you would like to provide an update or if you 
do have some questions please give us a call at 602-437-1488. Thank you, bye-bye. 


Complaint Investigation 21-99 Against Kim Knowles, DVM 
Narrative account of my position with respect to the events associated with this inquiry 


Date of Exam: 1/15/21 


Patient: Scooby Owner: Ms. Chevi and Dr. Gil Holland 
Breed: Miniature Pinscher Referring Veterinarian: Dr. Chase Cromwell 
Age: 10 Years Referring Veterinarian: Dr. Joshua Marion 


Sex: Male, neutered 
Body Weight: 5.7 kg 
Patient [D: <=> 


Chief Complaint 
Scooby was presented to the Veterinary Neurological Center on 1/15/21 for progressive deterioration 


over 2.5 weeks in his ability to walk. The owner reported he was recently worsening on a daily basis. 
Scooby had ongoing issues with pain and lameness involving the left thoracic limb for the past year. 
Over the last 2 days he was having trouble using the dog door and collapsing. The owner reported he 
had been on and off pain medications (carprofen/gabapentin) for the past year for this issue but they 
were not resolving the problem. An evaluation at Banfield Pet Hospital (Phoenix Biltmore) on 12/29/20 
for this problem showed reduced conscious proprioception (CPs) to both thoracic limbs, neck pain and 
he would intermittently hold up the left thoracic limb. He was receiving carprofen at that time and the 
owner had administered tramadol over the weekend for pain relief. At that visit, gabapentin was added 
to his ongoing carprofen therapy. A CBC/chem profile was considered normal and a 4dx was negative. 
He was re-evaluated at Banfield on 1/14/21 for acting painful and not wanting to stand. The exam on 
1/14/21 showed CPs were decreased to the right thoracic limb and normal to the left thoracic limb. He 
was unable to support weight on the on the left thoracic limb. Radiographs of the cervical spine showed 
narrowed disc spaces at C5-6 and C6-7. 


At the time of my exam on 1/15/21 he was alert and appropriate. He could get up unassisted and walk 
but when standing he was not putting full weight on the left thoracic limb. The front limbs splayed out in 
front of him, there were delayed CPs to the front limbs and CPs were intact to the rear limbs. He 
appeared uncomfortable in the cervical region and there were muscle fasciculations of his triceps 
muscle. Segmental reflexes were normal to all 4 limbs. The remainder of the neurological exam was 
unremarkable. Based on a conversation with the owner, Scooby was not receiving carprofen at the time 
of my exam. 

Neurological Assessment: Tetraparesis, cervical pain, CP deficits to thoracic limbs R/O Cervical Disc 
disease (given the duration of signs neoplasia and inflammatory disease seemed less likely). 

Scooby was admitted to the hospital for a diagnostic workup consisting of vertebral radiographs and a 
cervical MRI. 

Physical Exam: No cardiac murmur was ausculted, lung sounds were normal, and the remainder of the 
physical exam was unremarkable. 

Vitals: BW 12.6#/5.7kg, Temp. 102.9F, HR 140bpm, RR panting, mucous membranes-pink CRT <2 
Preanesthetic Lab Work: PCV 55%, PP 8.2 g/dl, Azo<5, Glucose 96 mg/dl 

He received a premedication of hydromorphone (0.05 mg/kg), anesthesia was induced with propofol 
(4mg/kg administered to effect to facilitate intubation) and he was maintained on isoflurane. He was 
placed on a ventilator and his vitals (ECG, BP, ETCO2) were monitored (see attached anesthesia record). 


Diagnostic Imaging: Radiographs of the vertebral column showed a collapsed disc space at C5-6 and C6- 
7. There was also a collapsed disc space and bridging spondylosis at T12-13. A cervical MRI showed 
multilevel chronic disc protrusions. There were 2 moderate sized chronic disc bulges. C4-5 disc bulge 
was moderate, ventral and left sided and appeared more acute. There was also moderate compression 
at C3-4, mild to moderate compression at C6-7. Additional minimally compressive chronic disc bulges 
were noted at C2-3, C5-6.-7. Recovery from anesthesia was uneventful. 


Based on his history and exam, | believe the C4-5 disc appeared more acute and was likely the cause of 
his tetraparesis and cervical pain. However, because Scooby had multiple cervical disc herniations that 
were chronic in appearance | recommended medical management, at least initially, as there would be 
no guarantee that surgical intervention would resolve his weakness given the number of protruding 
discs. | did discuss the potential of surgery on the suspected acute C4-5 disc rupture if he failed to 
improve or worsened. 


Scooby was discharged on gabapentin 50 mg BID (8.7 mg/kg) and prednisone 5 mg a.m. and 2.5 mg p.m. 
for 3 days, then 2.5 mg BID for 4 days, then 2.5 mg SID for 5 days, then call for directions. Famotidine 5 
mg PO (1 mg/kg) was recommended to help prevent gastrointestinal ulcerations. The side effects of 
prednisone were relayed to the owner and they were advised to discontinue the prednisone if vomiting 
or diarrhea occurred. | also recommended strict confinement for several weeks and requested an 
update in 10 days. 


Results of a CBC/chemistry profile performed on 1/15/21 showed an essentially normal CBC and the 
chemistry profile showed a mild elevation in ALT (204 IU/L). These results were relayed to the owner on 
1/18/21 as indicated below. 


Since my appointment with Scooby on 1/15/21, follow-up communication had been through telephone 
communications facilitated by our client service representatives. Dates and descriptions of the client 
communications are listed below. 

e The owner was contacted on 1/16/21 to obtain an update. A voice mail was left which 
requested if they would like to provide an update or have any questions/concerns to please give 
us a call. 

e The owner was contacted on 1/18/21 to relay the lab results. The owner reported Scooby was 
doing well and had no further questions. 

e The owner left a voice mail on 1/29/21 at 10:31 am indicating she had left a previous message 
early inthe week and had not heard back. At 10:48 am on 1/29/21, the owner was contacted 
regarding the voice mail she had left earlier in the week and was told we had no record of the 
call. The owner reported the patient to be sort of off and unbalanced in the mornings and was 
unsure if this was due to the medication changes. She reported the current prednisone dose (2.5 
mg SID) and was continuing famotidine. She inquired why the patient was off balance. | 
responded to her message on 1/29/21, which was relayed to the owner on 2/1/21, that | 
assumed the balance issues were related to the cervical disc problem. | recommended Scooby 
stay on prednisone at a dose of 2.5 mg/day for 2 more weeks then reduce to 1.25 mg/day for 2 
weeks then 1.25 mg every other day for 10 treatments. | authorized a refill of the prednisone. 

e@ The voice mail from the owner on 1/26/21 has subsequently retrieved from our voice mail data 
base and it stated that the owner was supposed to call with an update in 10 days and was calling 
about that. The owner requested a call back. 

e The owner was contacted on 2/1/21 to relay my prednisone tapering instructions listed in the 
1/29/21 response above. The owner indicated that since the prednisone dose was reduced to 


2.5 mg/day, Scooby appeared to be in pain and not happy. The owner reported she gave 
gabapentin the evening before and it appeared to help. She inquired as to whether they could 
give him gabapentin on painful days and | indicated yes. | authorized a refill of gabapentin and 
indicated it needed to be called into a compounding pharmacy. | authorized 50 mg/ml_ Sig: give 
1 mi BID, 60 mls w /3 refills. 

On 2/2/21 the owner was contacted regarding the gabapentin question and a voice mail 
message was left requesting a call back for their preferred compounding pharmacy. 

On 2/8/21 the owner called and was reportedly frantic. She indicated Scooby had been throwing 
up randomly all week and on Saturday was throwing up nonstop. He was not eating on Sunday 
or Monday and had lost 4 lbs in 5 days. The owner inquired if it could be from the prednisone as 
he had been on it for about 2 weeks. The owner did not administer prednisone the morning of 
her call on 2/8/21. The owner indicated she had also stopped giving the gabapentin but had 
given some last night to see if it might help. The owner indicated she wanted me to examine 
Scooby ASAP. My recommendation was to discontinue the prednisone and either go to her 
referring veterinarian or come to us for further assessment, fluid support and obtain medication 
for vomiting (Maropitant). 

On 2/11/21 there was a request for lab results on Scooby to be emailed to owner. It was 
reported Scooby was at the ER. The lab results were emailed to the owner on 2/11/21. 


The request for lab results performed at our hospital on 2/11/21 is the last communication | had with 
this owner until | received the veterinary board complaint. | was unaware Scooby had developed severe 
metabolic problems (diabetic ketoacidosis, persistent regurgitation, ulcerative esophageal lesion, 
probable pancreatitis, elevated hepatic values including total bilirubin) and had been hospitalized at 
Phoenix Veterinary Referral and Emergency for several days. | was also unaware he was euthanized at 
Vet. Med. Emergency and Specialty Hospital after evaluation for potential peg tube placement due to a 
poor prognosis for his underlying metabolic/GI problems. 


My response to some of the specific issues the owner raised in the complaint are listed below. 


| was unaware of a voice mail on 1/26/21 as there was no documentation in the medical record 
of that message. | acknowledge this message was left but was not made aware of it or | would 
certainly have responded. When the owner left a voice mail on 1/29/21 and indicated pain and 
balance concerns it appeared consistent with signs associated with the cervical disc he was 
being treated for and | extended the prednisone therapy longer than originally planned as he 
had responded well to it in the previous 2 weeks. Often a recheck is not mandated for relapse 
of pain or coordination issues in a patient with chronic disease that was seen 2 weeks prior and 
extending the course of prednisone seemed reasonable as the patient had been doing better 
with this therapy. | was unaware this recommendation did not “sit well” with the owner and 
there was no record during that conversation that the owner wanted Scooby to be reexamined. 
Had the owner requested a recheck, it would have been scheduled. 

| was unaware of any request for a reexamination and any change in his medical condition until 
the phone communication of 2/8/21 and | did recommend she bring Scooby to her veterinarian 
or to the VNC for further assessment and supportive therapy. In my spoken and written 
discharge instructions to the client on 1/15/21, the side effects of prednisone were included, 
and the owner instructed to discontinue the prednisone if vomiting and diarrhea occurred. 
Regarding the prednisone dose | used on Scooby initially, it is within the recommended 
published guidelines of 0.5 to 1 mg/kg SID to BID with a gradual taper (ref: S. Platt, L Garosi, 
Small Animal Neurological Emergencies, 2012). | did not consider it to be excessive for his body 


weight and have managed many cases of intervertebral disc disease with that dose successfully 
without side effects. 

e It is likely the prednisone precipitated his diabetic condition and pancreatitis which resulted in a 
tragic outcome in this case. In my experience, many dogs tolerate prednisone at doses of 0.5 to 
1 mg/kg SID to BID long term and severe metabolic complications as seen in this case are 
atypical and extremely rare 


| am truly sad about the outcome of this case and feel terrible for the owners of Scooby as losing a 
family pet is tragic however | do not feel | was negligent in my care for Scooby. | practice a very 
conservative approach with regards to the judicious use of corticosteroids and provide owners with a 
written description of what side effects to be aware of while administering them to their pet. | will 
always see a patient when the client is concerned, and the patient’s signs suggest their condition is 
deteriorating or evolving beyond the condition | have diagnosed. In my years as a veterinary neurologist 
| have medically managed many intervertebral disc patients the exact same way with success and do not 
believe anyone could have anticipated the extreme adverse outcome in this case. 


Sincerely, 


CP es 


Kim Knowles, DVM, MS 
Diplomate ACVIM — Neurology 


DOUGLAS A. DUCEY 
- GOVERNOR - 


VICTORIA WHITMORE 
- EXECUTIVE DIRECTOR - 


ARIZONA STATE VETERINARY MEDICAL EXAMINING BOARD 
1740 W. ADAMS STREET, STE. 4600, PHOENIX, ARIZONA 85007 
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INVESTIGATIVE COMMITTEE REPORT 
TO: Arizona State Veterinary Medical Examining Board 


FROM: AM Investigative Committee: Robert Kritsberg, DVM - Chair 
Christina Tran, DVM 
Carolyn Ratajack 
Jarrod Butler, DVM 
Steven Seiler 


STAFF PRESENT: Tracy A. Riendeau, CVT - Investigations 
Marc Harris, Assistant Attorney General 

RE: Case: 21-99 

Complainant(s): Gil and Chevi Holland 

Respondent(s}: Kim Knowles, DVM (License: 3731) 


SUMMARY: APPLICABLE STATUTES AND RULES: 
Complaint Received at Board Office: 3/1/21 Laws as Amended August 2018 
Committee Discussion: 8/3/21 (Lime Green); Rules as Revised September 
Board IIR: 9/14/21 2013 (Yellow). 


On January 15, 2021, “Scooby,” a 10-year-old male Miniature Pinscher was presented to 
Respondent on referral from the primary care veterinarian for a neurological consult. 
Diagnostics were performed and revealed the dog's multiple chronic cervical disc herniations. 
Respondent recommended medical management and if the dog did not improve, surgical 
intervention could be considered. 

The dog was discharged with gabapentin, prednisone and famotidine. The dog did well 
initially. 

On February 1, 2021, Respondent recommended extending the prednisone therapy another 
two weeks due to Complainants’ concerns of pain and the dog not acting himself. 

On February 8, 2021, Complainants reported the dog was anorexic and vomiting. It was 
recommended to discontinue the prednisone and have the dog seen by a veterinarian. 

The dog was presented to an emergency facility where he was in diabetic ketoacidosis. The 
dog was hospitalized for treatment. 

On February 14, 2021, the dog was transferred to an internal medicine specialist for possible 
PEG tube placement. Based on evaluation of the dog and the guarded prognosis, the dog was 
humanely euthanized. 


21-99, KIM KNOWLES, DVM 


Complainants were noticed and appeared. 

Respondent was noticed and appeared with counsel, David Stoll. 

The Committee reviewed medical records, testimony, and other documentation as described below: 
¢ Complainant(s) narrative: Gil and Chevi Holland 
e Respondent(s) narrative/medical record: Kim Knowles, DVM 
e Consulting veterinarian(s) narrative/medical record: PVREC; and VETMED 


PROPOSED ‘FINDINGS of FACT’: 


1. On December 29, 2020, the dog was presented to Dr. Beaubian at Banfield Pet Hospital for 
evaluation. Complainants reported that the dog was possibly injured by their toddler as they 
noticed issues with the dog’s front limbs — more on the left. The dog was given carprofen and 
tramadol. Dr. Beaubian examined the dog and noted delayed CPs in both forelimbs - the dog 
occasionally held up the left front limb but did not exhibit pain - appeared neurologic. She 
suspected slight |VDD or musculoskeletal strain of neck. Blood was performed; radiographs were 
postponed at this time. The dog was discharged with gabapentin and instructions to continue 
carprofen, exercise restrictions and no neck leads. 


2. On January 14, 2021, the dog was presented to Dr. Rawls at Banfield Pet Hospital for a 
recheck. Complainant reported the dog was becoming weaker in the front legs, was having 
more difficulty rising, and was lethargic. Dr. Rawls examined the dog and noted decreased CP 
on the right front leg, normal CP on the left; weakness noted and unable to support weight on 
left front leg alone. Toe pinch did not produce expected pain response. Radiographs were 
performed and revealed cervical IVDD at Cé6-7 and C7-Tl spine. Complainants declined 
radiographic consult. Dr. Rawls referred Complainant to a neurologist for possible surgical 
consult. 


3. On January 15, 2021, the dog was presented to Respondent on referral for a neurological 
consult. Complainants reported progressive deterioration over the past 2+ weeks in the ability to 
walk. The dog was getting worse daily. Complainants further reported that the dog had 
ongoing issues with pain and lameness involving the left thoracic limb over the past year and 
had been on and off medications — carprofen/gabapentin — but they were not resolving the 
problem. Complainants reported that the dog was not receiving carprofen at the time of the 
exam. 


4. Upon exam, Respondent found a weight = 12.6 pounds, temperature = 102.9 degrees, a heart 
rate = 140bpm, and a respiration rate = panting. Her assessment was tetraparesis, cervical pain, 
CP deficits to thoracic limbs — the dog was admitted for a diagnostic workup consisting of 
vertebral radiographs and a cervical MRI. Pre-anesthetic blood work was performed; an IV 
catheter was placed and LRS fluids were administered. The dog was pre-medicated with 
hydromorphone, induced with propofol, and maintained on isoflurane and oxygen. 


5. Radiographs revealed a collapsed disc space at C5-6 and Cé-7. There were also a collapsed 
disc space and bridging spondylosis at T12-13. A cervical MRI showed multilevel chronic disc 
protrusions. There were two moderate sized chronic disc bulges. C4-5 disc bulge was moderate, 
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ventral and left sided and appeared more acute. There was also moderate compression at C3 
4, mild to moderate compression at Cé6-7. Additional minimally compressive chronic disc bulges 
were noted at C2-3, C5-6, 7. The dog recovered uneventfully. 


6. Respondent stated that based on the dog's history, she believed the C4-5 disc appeared 
more acute and was likely the cause of the tetraparesis and cervical pain. However, because 
the dog had multiple cervical disc herniations that were chronic in appearance, she 
recommended medical management initially. There was no guarantee that surgical 
intervention would resolve the dog’s weakness given the number of protruding discs. 
Respondent discussed the potential of surgery on the suspected acute C4-5 disc rupture if the 
dog failed to improve or if he worsened. 


7. The dog was discharged with gabapentin and prednisone. The prednisone dose was 5mg in 
the morning and 2.5mg in the evening for three days, then 2.5mg twice a day for 4 days, then 
2.5mg once a day for 5 days, then call for directions. Famotidine 5mg was recommended to 
help prevent gastrointestinal ulcers. Side effects of prednisone were relayed to Complainants 
and were advised to discontinue if vomiting or diarrhea occured. Strict confinement for several 
weeks was recommended and an update in 10 days. 


8. On January 16, 2021, Respondent's staff left a voicemail with Complainants to check on the 
dog. They were instructed to call with any questions or concerns. 


9. On January 18, 2021, Respondent's staff left a voicemail with Complainants to report the 
blood work findings. There was a slight increase in a liver enzyme which Respondent was not 
concerned about. Blood results were also emailed to the primary DVMs. 


10. According to Complainants, the dog improved initially, however around the 10 day mark, 
the dog began to exhibit pain. 


11. On January 26, 2021, Complainants called and left a voicemail for Respondent. They 
continued the medications while waiting to hear back. 


12. On January 29, 2021, since Complainants did not hear back from Respondent, they called 
again. They stated on the voicemail that they were running low on medication and would need 
d refill. Respondent stated in her narrative that she was advised they had no record of the call 
from 1/26/21. Respondent's staff returned Complainants’ call -- during this call, Complainants 
relayed the dog was off and not acting himself in the mornings. They did not know if this 
behavior was due to the medication change; the dog was currently taking prednisone 2.5mg 
once a day and famotidine. The gabapentin was discontinued. 


13. Respondent stated that the 1/26/21 voicemail was eventually located which was 
Complainants calling with the 10 day update and requested a return call. 


14. Respondent responded to Complainants questions which were relayed by staff on February 
1, 2021. Respondent advised the dog stay on prednisone 2.5mg once a day for two additional 
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weeks, then reduce to 2 of a 2.5mg tablet once a day for two weeks, then 2 of a 2.5mg tablet 
every other day for 10 treatments. The refill was called into Complainants’ pharmacy. 


15. Complainants stated that they gave the dog gabapentin when he seemed more painful 
and asked if that was ok. They also requested a refill of gabapentin in pill form. 


16. On February 2, 2021, Respondent's staff relayed that Respondent advised that it was fine to 
give the dog gabapentin twice a day as it is not harmful. The medication would need to be 
compounded therefore staff asked Complainants which compounding pharmacy they would 
like to use. Complainants stated there was no option for re-examination. 


17. On February 6, 2021 (Saturday), Complainants stated the dog vomited twice and seemed a 
bit lethargic. However, the following day, the dog appeared better but later in the day was ill 
again. Complainants reached out to Respondent's premises but they were closed due to it 
being the weekend. They also called Banfield; no appointments were available and it was 
suggested calling other locations, or waiting until the next day. Complainants were unable to 
locate a Banfield that had an available appointment on Sunday. 


18. On February 8, 2021, Complainants left a message with Respondent's premises with 
concerns of the dog's vomiting. They wanted Respondent to examine the dog and asked if the 
vomiting could be due to the prednisone. Although Complainants stopped giving the 
gabapentin, they gave the dog a dose the previous night to see if it would help — it did not. 
They did not give the prednisone that day. Respondent had staff call Complainants - a 
voicemail was left with Complainants to stop the prednisone and seek care through their 
regular veterinarian for cerenia and SQ fluids. 


19. By the time Respondent's staff had returned Complainants’ call, they had already 
presented the dog to an emergency facility. 


20. The dog was presented to Dr. Patel at Phoenix Veterinary Referral and Emergency Center 
(PVREC) due to vomiting. Mrs. Holland reported that the dog had been vomiting on and off for 
a few weeks which became progressively worse and was unable to hold down food or water. 
Dr. Holland had given the dog SQ fluids to combat dehydration. Diagnostics were 
recommended and approved. The dog was in diabetic ketoacidosis. The dog was hospitalized 
for insulin CRI, supportive care, fluids and a blood glucose curve. An ultrasound performed the 
following day revealed severe pancreatitis, colitis and ileus. 


21. The dog remained hospitalized at PVREC until February 14, 2021. Complainants wanted to 
consult with an internal medicine specialist therefore dog was transferred. 


22. On February 14, 2021, the dog was presented to VETMED for an internal medicine consult, 
continued care, and possible feeding tube placement. When the dog presented to Dr. Turner, 
he had an NG tube in place, an IV catheter, and Freestyle libre. The dog showed signs of 
possible multisystem failure with changes on lab work and clinical presentation. He also had 
signs of lung pathology based on an exam which had not been previously noted and concern 
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the dog was developing pulmonary edema due to ARDs, pneumonia or other cause based on 
TFAST scan and clinical signs. 


23. After exam, Dr. Turner called Dr. Holland as Covid protocols were in place at the time. She 
discussed the dog's condition and his decline despite prolonged hospitalization and now 
developing further complications. The dog was not stable enough for feeding tube placement 
— there was concern that the dog's body was showing signs of significant failure. Dr. Turner 
discussed options of continued care knowing the guarded prognosis and humane euthanasia 
due to the severity of the dog's illness, lack of response to therapy and overall quality of life. 


24. Complainant asked if steroids had caused the dog's diabetes; Dr. Turner responded that it 
was unlikely that steroids would cause diabetes in dogs with short term use. After consulting with 
his family, Dr. Holland believed the dog should be humanely euthanized due to suffering. 
Complainants were present with the dog while he was humane euthanized. 


25. Complainants stated in their complaint that their concern was not with the prednisone and 
its possible risks, but rather the lack of follow up. Their requests fo bring the dog back in to be 
rechecked were ignored. Complainants claim that their repeated calls to Respondent, and 
request for face to face follow up for the dog, were only met with reassurance and an 
additional prescription extending the duration of the prednisone. 


26. Respondent stated that she was unaware of any request for a re-examination and any 
change in the dog’s medical condition until February 8th and it was recommended to bring the 
dog to their veterinarian or to the premises for further assessment and supportive therapy. 
Complainants were advised to stop the prednisone if vomiting and diarrhea occurred. 
Respondent did not consider her prednisone dose to be excessive for the dog's weight and had 
managed many cases of IVDD with that dose successfully without side effects. She continued 
that it was likely the prednisone precipitated the dog’s diabetic condition and pancreatitis 
which resulted in the dog's death. However, many dogs tolerate prednisone doses at 0.5 — 
Img/kg once to twice a day long term without severe metabolic complications as seen in this 
case. 


COMMITTEE DISCUSSION: 


The Committee discussed that they were concerned with the communication aspect of this 
case and the possibility that the dog should have been rechecked by Respondent. The 
Committee understood the challenges of voicemails and receptionists relaying information 
back and forth between the pet owner and the veterinarian. However, the dog was not doing 
well at the 10-day update and there was not a request by Respondent to recheck the dog. 


There were concerns that non-technical staff was handling information from the pet owner and 
veterinarian. It would have been nice to have seen technical staff have a conversation with 
Complainants prior to refilling the dog's medication to obtain more information. The typical 
default when a pet is not doing well is to offer an exam, refer to the primary veterinarian, or be 
seen by an emergency facility. It is hard to determine if Respondent was given good 
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information regarding the dog. 
The Committee understood Complainants frustration; they had to deal with reception staff that 
may have no clinical experience. Respondent was responsible for the care of her patient and 
follow up. 
COMMITTEE’S PROPOSED CONCLUSIONS of LAW: 
The Committee concluded that possible violations of the Veterinary Practice Act occurred. 
COMMITTEE'S RECOMMENDED DISPOSITION: 
Motion: It was moved and seconded the Board find: 
ARS § 32-2232 (11) Gross negligence; failure to communicate with the pet owners to discuss 
their concerns regarding the condition of the dog after Respondent's recommended 
treatment. 
Vote: The motion was approved with a vote of 4 to 1, Dr. Butler was opposed. 
The information contained in this report was obtained from the case file, which includes the 


complaint, the respondent’s response, any consulting veterinarian or witness input, and any 
other sources used to gather information for the investigation. 


Vs 


Tracy A. Riendeau, CVT 
Investigative Division 
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VICTORIA WHITMORE 
EXECUTIVE DIRECTOR 


DOUGLAS A. DUCEY 
GOVERNOR 


ARIZONA STATE VETERINARY MEDICAL EXAMINING BOARD 
1740 W. ADAMS STREET, SUITE 4600, PHOENIX, ARIZONA 85007 
PHONE (602) 364-1-PET FAX (602) 364-1039 


CERTIFIED MAIL 94890090000276265239731 


November 30, 2021 


Kim Knowles, DVM 
ADDRESS ON FILE 


LETTER OF CONCERN — 21-99 - In Re: Kim Knowles, DVM 


Dear Dr. Knowles: 


At its meeting on November 17, 2021, the Arizona State Veterinary Medical Examining Board 
considered information presented in the complaint case filed by Gil and Chevi Holland regarding 
their pet “Scooby” Holland. 


In each case, the Board considers the situation and the professional’s response, as well as alll 
relevant information. In this matter, after review and discussion, the Board voted to dismiss the case 
and issue you a Letter of Concern pursuant to A.R.S. § 32-2234(D). This Letter of Concern is regarding 
the need for improved communication with clients related to their concerns and need for follow-up 
exams and referrals, as appropriate. 


A Letter of Concern is defined in A.R.S. § 32-2201 (12) as "...an advisory letier to notify a veterinarian 
that, while there is insufficient evidence to support disciplinary action about certain aspects of the 
case, the Board believes the veterinarian should modify or eliminate certain practices and that 
continuation of the activities that led to the information being submitted to the Board may result in 
action against the veterinarian’s license.” 


We hope you will take this advisory letter in the spirit that it is intended to avoid any other potential 
violations in the future. 


Respecifully, 


FOR ee 


Victoria Whitmore 
Executive Director 


cc: Gil and Chevi Holland 
David Stoll, Esq. 


Victoria Whitmore 


Executive Director 


Douglas A. Ducey 


Governor 


ARIZONA STATE VETERINARY MEDICAL EXAMINING BOARD 
1740 W. Adams Street, Ste. 4600, Phoenix, Arizona 85007 
Phone (602) 364-I-PET (1738) @ FAX (602) 364-1039 
vetboard.az.gov 


OMMITTEE, IT SHALL DOCUMENT THE REASONS FOR ITS DECISION IN WRITING.” 
At the November 17, 2021 meeting of the Arizona State Veterinary Medical Examining Board, the Board 
considered the recommendations of the Investigative Committee regarding casé number 21-99 In Re: Kim 


Knowles, DVM. 
The Board considered the Investigative Committee's Findings of Fact and Conclusions of Law: 


ARS § 32-2232 (11) Gross negligence; failure to communicate with the pet owners to discuss fheir 
concems regarding the condition of the dog after Respondent's recommended treatment. 


Following the Informal Interview, the Board concluded that Respondent's conduct did not rise to the level of a 
violation and voted to dismiss this issue with no violation and issue a Letter of Concern with respect to 
communication. 


Respecttully submitted this git day of Yee sake 2021. 


Arizona State 


Veterinary Medical Examining Board 


